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QO NE of the glib expressions of this day comes 
usually in these words: 

“There is enough for everybody.” 

All too often it comes as an indictment, wherein 
there is a charge that some group is 
withholding material things from an- 
other group. The words and similar 
Be Enough expressions are accepted as the full 

justification for communistic prac- 


There Can 


tices. 

The words do not express all the truth. There 
are not enough “shoes and ships and sealing wax” 
for everybody. 

It is true, however, that enough of these and 
other material things can be made for everybody. 
Want does not exist for lack of raw materials and 
methods of conversion. 

Deficiencies exist because men have not learned 
how to satisfy their necessities. 

Unfortunately there is controversy over solu- 
tion of the problem. Whatever the approach, men 
should accept that goods must be made before 
they can be used. Solution will not come by 
charging that one group possesses beyond its 
merits and, therefore, must divide. Enough will 
not come by division but through multiplication. 


No ONE can listen to even a part of the delib- 
erations of a meeting of the American Chemical 
Society without coming to the conviction that 
men are learning how to convert the materials of 
the earth and its atmosphere to the 
service of mankind. Already the accom- 
plishments are startling and the possi- 
Rights bilities far outstrip accomplishments. 
The status in oil is proof of what lies 
ahead. For years it has been possible to break oil 


Patent 
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down by distillation. Only recently have men 
learned how to put the parts back together after 
even closer breaking apart. In catalysis and syn- 
thesis the oil hydrocarbon becomes a universe, it 
has so many possibilities. , 

What science can do with the raw materials at 
its command seems to have no limit. 

The disturbing prospect is the political attitude 
toward the accomplishments of science. Research 
comes into a patent if it has value for mankind. 
For some reason the politician cannot conceive of 
a patent as property. He is willing for the owner 
of a patent to erect buildings and install equip- 
ment. But the patent, the product which permits 
the building and its equipment does not hold high 
favor. 

Such terms as “patent pool” and “cartel” cause 
the political fur to bristle, however smooth it may 
remain in the presence of the word “property.” 

The ownership of several patents may be a 
“patent pool.” When men deal in the administra- 
tion of what patents permit, they may form 
“cartels.” It would be helpful if men in govern- 
ment would reveal how corporations with head- 
quarters in different countries are going to ex- 
change benefits of patent holdings without form- 
ing “cartels.” Governments form “cartels” when 
they agree to the apportioning of market terri- 
tories. 

The politician insists upon “free access to 
patents.” Under that requirement there would be 
little seeking of scientific accomplishments on 
which to base patents. Neither would there be 
cause for erecting buildings and installing equip- 
ment. 

That harmful practices can come out of patent 
ownership is admitted. Ownership of buildings 
and equipment may accompany sorry business 
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from one of the world’s principal suppliers 


This important industrial chemical is available for prompt shipment from Dow—a_ long 
established and dependable source. Shipments are made in tank car lots and in 55- and 
110-gallon drums. Technical service pertaining to the use of Dow Aniline Oil or any of the 


other important Dow Industrial Chemicals listed below is promptly available to industry. 


DOW INDUSTRIAL CHEMICALS 


Caustic Soda « Aniline Oils » Phenol » Glycols + Hydrochloric 
Acid . Chlorides *» Epsom Salt + and more than 75 others. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN CHEMICALS INDISPENSABLE 
New York + Boston + Philadelphia » Washington + Cleveland + Detroit + Chicago + St. Louis + Houston TO INDUSTRY-AND VICTORY 
Son Fr i ° los Angel e Seattle 











practice. No one recommends destroying the build- 
ing in order to restrain the harmful practice. It 
would be helpful if men would agree also that there 
is no need for erasing the privilege of patent 
ownership in order to counteract evils that may 
accompany ownership. 


S YNTHETIC liquid fuels are once again under 
the spotlight. Investigated in Germany in th- 
early part of this century, they first received con- 
sideration here around 1925 when failing petroleum 
reserves spurred oil companies to seek 
new domestic sources for liquid fuels 
manufacture. However, synthetics 
Gasoline were soon pushed into the background 

by the discovery in 1931 of East 
Texas’ immense pool of petroleum. Again the 
specter of inadequate petroleum resources to off- 
set increased demands has focused attention on 
the possibility of synthetic liquid fuels for the long- 
range future. To explore this more thoroughly a 
$30,000,000 program is to be carried out over the 
next five years by the Bureau of Mines. 

Early research in Germany, stemming from the 
same fundamental work that led to their synthetic 
ammonia and methanol (wood alcohol) processes, 
was directed toward the production of a liquid fuel 
from coal by reaction with hydrogen and from 
water gas, a coal- or coke-derived mixture of hy- 
drogen and carbon monoxide gases. The ammonia 
and methanol processes were rapidly adapted to 
American conditions, but coal liquefaction proc- 
esses were found economically unsuited to compete 
with crude petroleum. 


Synthetic 


The aim of the current program is to develop 
three approaches to economic commercial processes 
for production of synthetic liquid fuels equivalent 
in use to present petroleum fuels, One approach, 
hydrogenation of coal or coal tars, has already re- 
ceived considerable attention both here and abroad, 
and today is probably providing Germany with 
synthetic fuel. It is, however, an expensive opera- 
tion involving two major steps; the first, the pro- 
duction of a heavy oil, and the second, conversion 
of the oil to gasoline by the addition of more hy- 
drogen (hydrogenation). Another is synthesis of 
liquid fuels from water gas, derived from coal, 
coke, lignite or natural gas, developed by Fischer 
and Tropsch in Germany and by Myddleton in 
England. This also is probably in use in Germany 
today. The third is oil shale processing, now prac- 
ticed commercially on a small scale in Australia 
and Scotland. As our oil shale reserves are esti- 
mater to be high, this approach is expected to re- 
ceive special emphasis. 

Gasoline produced by high-pressure hydrogena- 
tion of bituminous coal has been estimated in testi- 
mony before Congressional committees to cost 
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from 16 to 22.6 cents a gallon, compared with 8.5 
cents for gasoline made from crude oil selling at 
$2.00 per barrel, about 75 cents above present 
prices. Fiowever, it was indicated in this testimony 
that synthesis by the Fischer process, using natural 
gas, may cost approximately 8.8 to 11 cents a 
gallon, which is only a fraction higher than the 
petroleum-derived product. 

Oil shale is a rock-like material from which oil 
may be distilled by heating. It is estimated that 
United States oil shale might produce some 100 
billion barrels of oil, or five times the present 
estimated petroleum reserves. The oil from the 
richest shales when processed by standard refinery 
methods may produce gasoline at a cost of from 
9 to 11 cents per gallon compared with from 5 to 7 
cents per gallon for gasoline from petroleum. Tar 
sands, intimate mixtures of tar and sand, are even 
more abundant in North America, with enormous 
Canadian deposits estimated to contain from 50 
to 250 billion barrels of recoverable oil. Although 
the Canadian government has sponsored experi- 
mental work for the past three years in connection 
with the Alberta tar sands, too little is known of 
recovery and processing costs for estimating gaso- 
line costs from this source. 

As the pinch of diminishing domestic supplies 
of crude petroleum begins to be felt, the first re- 
course of the refiners will probably be to imported 
oil. As the cost of crude increases, there will be 
greater incentive to obtain higher yields of gaso- 
line by more elaborate processing, such as hydro- 
genation, use of by-product gases and so on. 
Further increases in costs should then permit com- 
petitive production of gasoline from oil shale, tar 
sands, and to some extent from natural gas by 
water-gas syntheses. On the basis of presently 
known European costs, processes based on coal 
would be the last resort in gasoline production. 
However, the proved reserves of natural gas are 
but little greater than the proved petroleum re- 
serves, and in the years to come further research 
and development may improve one of the coal 
liquefaction processes to the point where it would 
be competitive with the distillation of oil shale. 

From Industrial Bulletin of 
Arthur D. Little, Inc. 


“Were it my job as a super-saboteur to destroy 
America’s greatness, I can think of no more effective 
way than to destroy our present patent system. The 
tragedy is that if we permit impractical theorists and 
faddists to distort the facts and hypnotize the nation 
into such an act of hara kiri, as they are now trying 
to do, all of us will suffer—yet no adequate punish- 
ment can be meted out to those really responsible.” 

Dr. Rosert E. Wixson, President 
Pan American Petroleum & Transport Com- 
pany in Chemical & Engineering News. 
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The 1944 Porter Catalog 


Combining three famous names . . . A comprehensive 
presentation of America’s most complete line of Process Equip- 
ment for the Food, Chemical, and Oil Refining Industries. 

If you have not yet received your copy, write for it 

today—keep it on your desk as a guide to the buying of 

pumps, mixers, pressure vessels, dryers, heat exchangers, etc. 


H. K. PORTER COMPANY, Inc. 
AND SUBSIDIARIES 
Pittsburgh 22, Pennsylvania 
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Mt. Vernon, Ill. * Newark, N. J. 


New Brunswick, N. J. 
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CONVERSION OF THERMAL CRACKING 10 THE 
Cycloversion Process 


A. E. BUELL and P. M. WADDILL 
Phillips Petroleum Company, Chemical Products Department 


te Cycloversion process, developed by Phillips 
Petroleum Company, for catalytic cracking and ca- 
talytic reforming of petroleum distillate cuts to pro- 
duce superior-octane-rating motor fuel has been de- 
scribed in two articles’? which have been published 
recently. The desirability of producing such gaso- 
lines by those refiners who must first install ap- 
propriate equipment has been open to much discus- 
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sion within recent months. Increased interest will 
be shown as the time of converting refineries to 
peacetime activities approaches, especially if the oc- 
tane number of house-brand gasoline is to be in- 
creased materially. Catalytic cracking certainly rep- 
resents an excellent means to produce such gaso- 
line from gas oil cuts. 

Since many refiners already have large catalytic- 
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cracking units, installed to provide requisites of the 
war effort, their problem will consist mainly of 
rebalancing their charge stock and corresponding 
operating conditions, Other refiners who do not have 
such equipment will be interested in adding catalytic- 
cracking units or converting present thermal equip- 
ment to catalytic units. It is believed that Cyclover- 
sion will contribute materially to this phase of post- 
war operations because of the fundamental simplicity 
of the process. Its two most important features are: 
(1) relatively long cycle time (3 to 12 hours), and (2) 
fixed-bed catalyst chambers. The equipment can be 
installed, figuratively speaking, between the outlet 
of a furnace and the inlet of suitable fractionating 
equipment. 

Almost any type of oil-cracking equipment, such 
as that for gas oil cracking or thermal reforming, can 
be adapted to Cycloversion. As an example of the 
complete utilization of existing thermal-cracking 
equipment, the conversion of a thermal-reforming 
unit will be described. In many instances, if the re- 
finer had sufficient feed stock available, a 1000-bar- 
rel-per-day thermal-reforming unit could easily be 
converted to a Cycloversion plant of somewhat 
greater capacity. However, in order to simplify this 
discussion it is assumed that a refiner has an exist- 
ing 1000-barrel-per-day, single-pass, thermal re- 
former, which a study of the plant’s economics has 
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indicated should be converted to a 1000-barrel-per- 
day Cycloversion unit. 


Thermal-Reforming Unit 


A brief description of the equipment assumed to 
be in the existing thermal-reforming unit is as fol- 
lows: 

The cold naphtha charge is fed to a typical ra- 
diant type furnace by a reciprocating pump. The 
effluent at 1050° F. and 900 pounds per square inch, 
gauge, is mixed with cooling oil and passes to a 
combined hot-oil flash chamber and _ fractionator 
operating at 85 pounds per square inch, gauge. 
Cracked fuel oil is yielded as the kettle product, and 
gas oil, to be used for cooling oil and absorption oil, 
is withdrawn from a doughnut tray as a sidestream. 

A portion of the overhead is removed as product; 
the remainder is returned to the column as reflux. 
Flashed vapors from the overhead accumulator pass 
to an absorber operating at 60 pounds per square 
inch, gauge. The rich oil from this absorber is 
pumped back to the fractionator for stripping. The 
overhead gasoline is heated and pumped to a sta- 
bilizer, operating at 185 pounds per square inch, 
gauge, where the propane and butane are removed. 
The feed heat is supplied by exchange with the sta- 
bilized product, and the reboil heat is supplied by 
exchange with the hot cooling oil side draw from 
the fractionator. The overhead, consisting of pro- 
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TABLE 1 


Outline for Converting a Thermal Reforming Unit 
to a Cycloversion Unit 





a. Present Equipment Changes 
1. Charge Pump 


2. Furnace 


None 

Rearrange tubes for parallel 
flow and provide for steam 
heating and injection. 

3. Fractionating Equip- Small piping changes. 

ment 


b. New Equipment Number 
1. Catalyst cases Two 
2. Air compressor One 
3. Superheater 

(air-steam mixture) One 
4. Feed water pump One 
5. Heat exchangers Eight 
6. Drums 

(flash tanks, etc.) Four 
7. Instruments, pipe, etc. 








pane and butane, is partially condensed for reflux, 
with the remainder passing on to fuel. 

The simplified flow diagram for the thermal re- 
forming unit is shown in Figure 1. 


Cycloversion Unit 


After changing the thermal reformer into a Cyclo- 
version unit, the equipment will be used in the fol- 
lowing manner. 

The gas oil charge is preheated in a waste-heat ex- 
changer and then passes into the furnace. Super- 
heated steam is injected into the coils preceding the 
high-temperature radiant section of the furnace, The 
mixture of steam and oil vapors flows through the 
catalyst chambers where cracking takes place. The 
chamber effluent passes through a pair of waste- 
heat exchangers in series and on to conventional 
distillation and recovery equipment. 

While one chamber is on stream the second is 
being regenerated. This regeneration is effected by 
passing a mixture of steam and air through the 
catalyst to burn off the carbonaceous deposit. 

The steam produced in the waste-heat exchangers 
is superheated in a small coil in the furnace and 
then injected into the oil-vapor lines as mentioned 
above. A simplified flow diagram for the Cyclover- 
sion unit is shown in Figure 2. 


Changes Required for Conversion 


In Table 1 are listed the changes in existing equip- 
ment and new equipment required for conversion. 

Charge Pump. Since the reforming unit operates at 
900 pounds per square inch, gauge, inlet pressure 
and 1000-barrel-per-day charge, the charge pump has 
ample head and capacity for the 1000-barrel-per-day 
Cycloversion unit. 

Furnace and Tubes. The furnace, used in the reform- 
ing unit to heat the oil to approximately 1000° F., 
has ample heating capacity and a sufficient number 
of 4- to 6-percent chrome tubes for use in the Cyclo- 
version unit. However, as a result of (1) the small 
inside diameter of the furnace tubes, and (2) the 
use of steam and a lower operating pressure (outlet 
pressure approximately 100 pounds per square inch, 
gauge) in Cycloversion service, the pressure drop 
would be excessive. Consequently, the connections 
are rearranged to provide two coils in parallel. 

When changing the coil flow, due consideration is 
given to the design to provide quick heating in the 
radiant or high-temperature section of the coil, since 
a minimum of thermal decomposition is desired be- 
fore contacting the catalyst. A few changes also are 
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made in the convection section of the furnace to pro- 
vide coils for superheating steam, which is admixed 
with the oil vapors preceding the high-temperature 
radiant section. By providing two coils in parallel 
both the pressure drop from the point of steam in- 
jection to the coil outlet, and the absolute pressure at 
the point of steam injection, are reduced. This per- 
mits the use of the 250-pound-per-square-inch steam 
which is produced in the waste-heat boilers follow- 
ing the catalyst chambers. 

Catalyst Chambers. The furnace effluent passes into 
one or two chambers which contain the Cycloversion 
catalyst. These chambers are installed as close as 
possible to the furnace outlet to reduce thermal 
cracking in the transfer line to a minimum. The car- 
bon-steel shell of each reactor is protected from the 
high regeneration temperature, and also from cor- 
rosion by sulfur compounds, by an internal lining of 
refractory material. An alloy-steel screen is used in 
the bottom of the reactor to support the catalyst. 

The catalyst chambers for this installation each 
contain two beds of catalyst, as is indicated by the 
piping shown entering the sides of the chambers in 
Figure 2, With some charge stocks, and under other 
special conditions, a larger number of beds might 
have been preferred. For a smaller plant, where in- 
vestment requirements were of prime importance, a 
single bed might have been used. 

Waste Heat Exchangers. Directly beneath, and at- 
tached to each catalyst case, is a waste-heat ex- 
changer which cools the catalyst case effluent and 
produces steam required in the process. These ex- 
changers are also internally lined to protect the 
shell from the high temperature of the regeneration 
gases. The gases are cooled sufficiently in these ex- 
changers to permit the use of conventional high- 
temperature valves and other fittings in the lines. 
The effluent from the first waste-heat exchanger 
passes through a second waste-heat exchanger. Here, 
during the process period, the cracked gas oil is 
cooled sufficiently to condensate the recycle-oil cut. 

Product Recovery. The product from the final ex- 
changer goes to a hot-oil flash tank where the liquid 
and vapor streams are separated. The steam which 
is added in the furnace acts as a diluent in this flash 
drum to help prevent tarry residues from settling 
out and also helps to flash off the desired vapors. 
The recycle gas oil is cooled in a waste-heat ex- 
changer before going to storage, 

The vapors from the hot-oil flash tank pass through 
a waste-heat exchanger which serves to preheat the 
raw feed to the furnace. Following this, the steam 
and most of the hydrocarbon are condensed in a 
water-cooled condenser. 

The water, liquid hydrocarbon, and vapors are 
separated in a light-oil flash drum. The liquid, which 
contains naphtha and unstabilized gasoline, is heated 
to its bubble point by the recycle gas oil and is then 
fed to the fractionator. The vapors from the light-oil 
flash tank pass to an absorber. 

In the fractionator the distillate is cut for a 400° 
F.-end-point gasoline, thus leaving a 525° F.-end- 
point naphtha as kettle product. A portion of this 
naphtha is used as absorption oil in the absorber. 
The fractionator overhead is fed to the stabilizer 
where propane and butanes are removed to provide 
gasoline with the desired Reid vapor pressure. 

The absorber used in the reforming unit to re- 
cover the heavier components from the tail gas for- 
merly was operated at 60 pounds per square inch, 
gauge, Therefore, the catalyst chambers in the Cy- 
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cloversion unit are operated at approximately 75 
pounds per square inch, gauge, to allow the light 
gases in the catalyst chamber effluent (vapor stream 
from the light-oil flash tank) to pass directly to the 
absorber without recompression. Since a naphtha 
cut is used for absorption oil, rich oil from the ab- 
sorber is recycled to the fractionator. 

As will be seen by comparison of Figures 1 and 2, 
only a few minor piping changes are required to 
adapt the reforming unit fractionating section for 
use in the Cycloversion unit. 

Catalyst. The principal features which make the ca- 
talyst used in the Cycloversion process superior to 
various other catalysts are: 

(a) It is not poisoned by steam, sulfur or similar 
compounds. This permits the use of either steam-air 
or inert recycle gas-steam mixtures for regenera- 
tion. 

(b) The catalyst can withstand high reactivation 
temperatures without any loss in activity. 

(c) Mechanically, it is strong and rugged. 

(d) Catalyst cost per unit of product will be low 
since the catalyst cost per pound is low and the serv- 
ice life is relatively long. 

Catalyst Regeneration. To provide the air-steam mix- 
ture necessary for regeneration of the catalyst, an 
air compressor and small superheater must be in- 
stalled. A mixture of compressed air (at 90 pounds 
per square inch, gauge) and plant steam is fed to the 
regeneration furnace where it is heated to approxi- 
mately 1050° F. This furnace is designed specifically 
for very low pressure drop by using a special circular 
construction with alloy tubes, The air-steam ratio 
and the superheater outlet temperature are controlled 
to provide a regeneration temperature of approxi- 
mately 1400° F. 

After passing through the catalyst chamber and 
through two waste-heat exchangers which generate 
process steam, an additional quantity of heat is re- 
covered from the regeneration gases in a feed-water 
heater, before they are vented through a waste gas 
stack. 

Cycle Time. In this example a six-hour cycle has been 
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Control room in large Cycloversion pliant 





assumed ; i.e., each chamber is on process for three 
hours and on regeneration for three hours. A por- 
tion of the regeneration time is required for valve 
switching, purging, and adjusting flow rates. Since 
the process (and regeneration) periods are long, no 
automatic cycle-timing or valve-switching equipment 
is required. 

When using hand-operated valves, the time re- 
quired to switch the chambers from process to re- 
generation ranges from 5 to 10 minutes. This gives 
ample time for necessary steam purging to remove 
hydrocarbons before any air enters the chamber. ‘The 
oil vapors purged from the chamber pass along with 
the regular chamber effluent stream to the recovery 
system and are thus saved. 

Steam Supply. The major portion of the steam re- 
quired for the catalytic section of the Cycloversion 
unit is produced in the waste-heat exchangers which 
follow the catalyst chambers. One 250-pound-per- 
square-inch, gauge, steam drum is provided as a 
common water circulating surge for all the waste 
heat exchangers. A small quantity of 125 pound-per- 
square-inch, gauge, makeup steam is required from 
the refinery supply. 

The fractionators used in the Cycloversion opera- 
tion will require approximately the same quantity 
of heat that they did during the original reforming 
operation. 

Economics 

From an economic standpoint the Cycloversion 
process possesses numerous advantages. Among 
these are: low investment cost, ease and simplicity 
of operation, and low operating cost. In addition, the 
feed stock and product characteristics may be varied 
over a considerable range. 

For these reasons this process should be given 
careful consideration by those refiners interested in 
converting thermal-cracking units to catalytic-crack- 
ing units, as well as by those who may wish to ccn- 
struct completely new catalytic-cracking equipment. 
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How to Determine the 


Amount of Concrete Needed 


E. N. KEMLER 
Professor of Mechanical Engineering, Purdue University 


= 1 on the opposite page, gives in compact 
form a ready means of estimating the amount of 
concrete needed and also the materials which need 
to be supplied for a given amount of concrete. 

In making up the chart shown in Figure 1, the 
values have been based on requirement for a 1-2-4 
mix which is commonly used for foundations, rein- 
forced floors, footings, etc. For this 1-2-4 mix ap- 
proximately .22 times the volume of section in cubic 
feet sacks of cement are needed. The amount of sand 
in cubic feet is approximately two times the number 
of sacks of cement and the amount of gravel in 
cubic feet is two times the cubic feet of sand. The 
cubic yards of sand will be approximately 1/60 the 
volume of the foundation in cubic feet and the 
amount of coarse gravel or rock will be twice the 
amount of sand. 

In a 1-2%4-5 mix the number of sacks of cement 
will require approximately .18 times the cubic feet 
to be filled in cubic feet. The amount of sand in cubic 
feet will be approximately 214 times the number of 
sacks and the amount of gravel in cubic feet will be 
approximately two times the amount of sand. 

Considerably more than one cubic foot of materials 
must be used to give a cubic foot of concrete, inas- 
much as some of the large pore spaces or voids in the 
gravel will be filled with sand and some of the void 
spaces of the sand will be filled with cement par- 
ticles. The net result is that almost 1% cubic foot of 
individual material is required to make one cubic 
foot of final concrete. 

In cases where precise specifications are required 
or careful control-is involved the measurement of 
the quantities on a weight basis must be used. Varia- 
tions in porosity of different types of gravel or rock 
may considerably affect the mix which is obtained. 
If handled on a _ weight 
basis the final mix will in 
general be much more uni- 
form. 

In mixing and placing 
concrete the amount of 
water should be kept to a 
minimum. The strength 
decreases as the amount of 
water is increased. The 
amount of water used is 
therefore largely deter- 
mined by the minimum 
which can be used for best 
mixing, handling, and 
placing. For a good con- 
crete job care must be tak- 
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en to tamp the mixture in place, to eliminate any air 
pockets, to keep the freshly poured concrete surface 
moist or prevent drying out, to keep the temperature 
up in cold weather, and to place the concrete in such 
a way as to prevent segregation of the coarse and 
fine particles. These precautions are necessary since 
the formation of concrete is a chemical and not a 
drying out process. The setting time of concrete can 
be to some extent controlled by the use of various 
expediters. The use of very fine cement will give a 
quicker setting cement. Also the use of chemical 
such as calcium chloride will likewise speed up the 
setting of the concrete. 

Use of the chart for the determination of the 
amount of sand, rocks and cement needed for a given 
foundation can best be shown by an example. If the 
concrete block as shown in Figure 1A is used as an 
example, the determination of materials needed can 
be determined from the following procedure. It is 
first necessary to divide any complicated block into 
its element, usually into rectangular sections. In the 
cases of a triangular shaped section the volume can 
be found by taking half of volume of a complete 
rectangular section. 

The solution for the simple block shown in Figure 
1A is shown in Figure 1. By entering at the upper 
lefthand corner at a width of 6 feet, tracing down 
to a length of 10 feet and then across to a thickness 
of 3 feet. By tracing up to the upper scale gives the 
volume of the block as 180 cubic feet. The amount 
of materials for a 1-2-4 mix are as shown on the 
various scales. The cubic feet of sand for 180 cubic 
feet of concrete are 80, the cubic feet of gravel or 
rock 160 cubic feet and about 40 sacks of cement are 
necessary. To these values must be added any losses 
through handling or mix- 
ing processes. When the 
volume is known the 
amount of materials neces- 
sary can be found by trac- 
ing down from the volume 
of the section in cubic feet. 
The amount of sand and 
gravel in cubic yards can 
be found by tracing on 
down to the scales below 
the amount of cement. For 
the above example 3 cubic 
yards of sand and 6 cubic 
yards of gravel are neces- 
sary. 
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PART 1 


L. K. SPINK 
The Foxboro Company, Foxboro, Massachusetts 








_ aeeeee of the handbook, ‘Principles and Prac- 
tice of Flow Meter Engineering,” involved collection of 
@ great amount of data, much of which could not be 
included in a book designed to be used for quick refer- 
ence. The accompanying text has been written to present 
the most important material omitted from that work. 

The first installment is confined to a qualitative dis- 
cussion of The Characteristics of the Differential Type 
Flow Meter and its Various Primary Devices. 

The second installment covers quantitative data on 
The Results of Conditions Affecting the Operation of the 
Differential Type Flow Meter. 

The third installment discusses The Installation of the 
Differential Type Flow Meter, and describes the solution 
of a number of typical flow problems. 

The second and third installments will appear in suc- 
ceeding issues. 








Characteristics of the Differential 
Type Flow Meter and Conditions 
Affecting Its Operation 


{= of the features which makes the differential- 
type meter so important in the present-day indus- 
trial scheme is its adaptability to control. Many of 
the modern process developments would be extremely 
difficult, if not impossible, without some means of 
maintaining a continuously uniform rate of flow. The 
differential-type meter being essentially a _ rate- 
measuring device adapts itself perfectly to continuous 
processes. 


There are, of course, batch operations in which it 
is satisfactory to cut off the flow after a certain pre- 
determined quantity has passed the meter. There are 
also operations in which it is satisfactory to dump in 
a certain predetermined quantity of a secondary ma- 
terial after a predetermined quantity of the primary 
material has passed the meter, but many industrial 
processes demand continuous balanced operation. 
Non-uniform flows would upset other control instru- 
ments on the unit. 


In addition to its adaptability to control, the differ- 
ential-type meter has many other excellent character- 
istics. High among these is its flexibility. The same 
instrument may be used on almost any type of flow- 
ing liquid at almost any operating temperature. Its 
capacity may be changed on a moment’s notice by a 
change in the differential producer or primary device. 
The same instrument may be used on a wide range of 
pressures. 

Another useful characteristic is its adaptability to 
corrosive or dirty fluids. The flowing material does 
not pass through the measuring mechanism and may 
be easily sealed, purged or otherwise prevented from 
entering the meter mechanism. 

Because there is no movement in the instrument 
unless there is a change in rate of flow, and because 
of freedom from friction and inertia effects, the 
differential-type meter almost never wears out. 

Many flow meters not equipped with automatic 
control mechanism are used as a guide for hand con- 
trol. Any instrument whose readings are used to 
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Tue orifice-meter manufacturer who keeps records has the 
equivalent of a laboratory staff employing personnel number- 
ing in the thousands. Each of the installations is a check test 
on which any discrepancy in measurement or technical dif- 
ficulty is sure to be reported. Errors in basic data do not exist 
for long before a flood of reports brings about a correction, 
and unsound applications are soon weeded out as a matter of 
economic necessity. 

Examples of changes occasioned by reports from the field 
are to be found in the data used for correcting for tap loca- 
tions, method of calculating supercompressibility corrections 
on hydrogen, and flow corrections for viscous oils. Similar re- 
ports have taught manufacturers to question measurement 
adajacent to the discharge of reciprocating gas compressors, 
liquid-gas mixtures of non-uniform consistency, and inter- 
mittent flows of short duration. 

Manufacturers’ records cover a variety of services impossible 
to duplicate in the laboratory. Taken at random from the 
files is the following cross-section on which the differential 
type meter has been used successfully: 


Acetaldehyde Hydrogen 
Acetic Acid Vapor Hydrogen Sulfide 
Acetone Iso-Octane Distillate 
Acetylene Kerosene Distillate 
Amines Lead Sulfide in Caustic 
Anhydrous Ammonia (gas and __ Lime Slurry 

liquid) Magensium Sulfate Solution 
Aqueous Ammonia Mercapsol 
Asphalt Methanol Vapor 
Beer Feed Methylene Chloride 
Benzol Naphtha 
Black Liquor Natural Gas 
Black Oil Nitro Benzene 
Butadiene Nitrogen 
Butane (gas and liquid) Oleum 
Carbon Dioxide Oxygen 
Caustic Phenol 


Pressure Distillate 


Chlorine (gas and liquid) 
Propane (gas and liquid) 


Coke Plant Light Oil 


Coal Tar Raffinate 

Crude Oil Sea Water 

Crude Tar Steam 

Diesel Oil Styrene 
Di-Ethylene Glycol Sulfur Dioxide 

Doctor Solution Sulfurous Acid 
Dowtherm Sulphuric Acid 

Edeleanu Extract Toluol 

Ethyl Acetate Trimethylene Dibromide 
Ethyl Alcohol Vegetable Oil 

Ethylene (gas and liquid) Water 

Fatty Acid Wax and Solvent Mixture 
Furfural 


The above list represents only a small fraction of the file. 


—————— 
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guide an operator in manipulating a throttling valve 
or regulating the speed of a pump is essentially an 
implement of control. 

A well-balanced study of the subject of flow-meter 
engineering requires that this type of application be 
distinguished from that involving purchase, sale or 
accounting. On control service, consistent measure- 
ment is essential ; absolute accuracy is secondary. For 
instance, for most control purposes, a meter which 


EFFECT OF ROUNDING INLET CORNER OF ORIFICE (FLANGE TAPS 
r' = RADIUS OF CURVATURE OF INLET CORNER. 
R2* RADIUS OF ORIFICE 





























108 7 
1.07 A 

% i se 

Fe 1.06 » 

: Ke 

uw a } 
1.05 LZ 

2 | 

: | 


f 








ok a | 



































a 
& 
101 
Fy 
) 01 02 03 04 OS 
Ry 
© 41.25 
% 4°2.00" 
& 4'*2.75' 
FIGURE 1 


From ‘‘Developments in the Application of Orifice Meters to the Measure- 
ment of Fluids, Especially Gases,’’ by Howard S. Bean, Pennsylvania 
State College Bulletin Ne. 20. 

Note: A high flow factor indicates a low meter reading. 


was consistently 4 percent high would be much better 
than one which varied over a range of + 2 percent. 
We can cite one case in which, due to the un- 
predictable nature of the measured fluid, measure- 
ments were found to be approximately 40 percent 
high and yet the user was more than pleased with 
the results, It could not have been more satisfactory 
if the readings had been exact, because by mere ad- 
justment of the control point he obtained the desired 
results. An instrument which varied from a + 20 per- 
cent error to a —20 percent error would have been 
worthless. As a basis of purchase, sale, or account- 
ing, however, the instrument with the 40 percent 
error would be next to worthless. 
_ This does not mean that the differential-type meter 
is not an accurate measuring device. Nevertheless, 
qualifications of consistent operation outweigh its 
qualifications of accuracy. Under most conditions, if 
it be in error, the error will be constant throughout 
the meter’s operation. 
_ This should not be interpreted as a plea for careless 
installation on control applications. In most cases, a 
better measuring installation gives better control. On 
the other hand, no control installation should be 
given up just because the space available or other 
factors are such that it is impossible to meet the 
letter of the rules for flow-meter installation. In the 
iron foundry, blast-pipe sizes usually are large and 
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the blowers often are almost bumped right up against 
the cupola, Straight runs of pipe are notoriously 
scarce. Some of the most valuable installations have 
been made possible only by variations in the form of 
primary device and proper use of straightening vanes, 
where only a few scant pipe diameters were available 
for the installation of a primary device. 


Constant Errors and Variable Errors 


While it is impossible to draw a definite line be- 
tween the conditions which produce constant errors 
and those which produce variable errors, an attempt 
at classification should be helpful. 

Among the sources of constant errors would be 
those due to bore of the primary device, contour of 
the primary device, dullness, thickness, eccentricity, 
concave or convex upstream face of plate and errors 
in the diameter of the pipe. Also, errors in the in- 
stallation of the flange, excessive recess between the 
end of the pipe and the face of the plate and rough- 
ness of the pipe at points not adjacent to the pressure 
taps should result in constant or nearly constant 
errors. 

Burrs or irregularities of the pipe adjacent to the 
pressure taps would be classified under border-line 
cases or sources of semi-constant errors. Particularly 
in the event of disturbed flows these would be a cause 
of a slightly variable error. The effect of incorrect tap 
location or pressure taps which were too large could 
be classified as a semi-constant error if the location 
is at a point where the pressure is changing rapidly. 
Gaskets cut or installed in such way that they project 
inside the conduit may be the source of a slightly 
variable error. 

The errors or corrections due to locating the pri- 
mary device too near the entrance or exit of a conduit 
ordinarily are constant. However, wind or air cur- 
rents may result in a variable error, The effects due 
to various stationary sources of disturbance located 
upstream from the orifice would be classified as semi- 
constant as shown by the accompanying extracts 
from the data of the American Gas Association. In 
these tables (Table 1), variation in the coefficient 
ratio, K./K,, represents a variation in error. 

The runs in each group were made at differentials 
varying over a range of about 3 or 4 to 1. 

The reader should be warned not to attempt to 
make corrections or to draw conclusions beyond the 
statements made herein from the very limited cross 
section of data in Table 1. 

It will be noticed that straightening vanes, if 
solidly positioned too close to the primary device, 
result in a constant error. In the case of swages, re- 
strictions, or combinations of elbows in two planes 
ahead of the orifice, in all cases the variation in error 
is less than the amount of the error. 

The following are sources of variable error, to be 














TABLE 1 
Effects of 3-Angle 2-Plane Effects of 4x8 Swage at Effects of 1x6 Vanes at 
Disturbance 2% Dia. Upstream ¥4 Dia. Upstream 
Run K./Kr Run K./K;r Run K./K; 
426 1.059 Disturbance 775 1.044 454 1.106 With 2-Angle 
427 1.059 at 414 776 1.044 455 1.109 1-Plane 
428 1.059 Diameter 777 1.043 456 1.108 Disturbance at 
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carefully avoided or minimized in all control installa- 
tions. The worst of these is pulsation, which is par- 
ticularly unpredictable if the pulsation cycle is vari- 
able as in the case of pulsation produced by a number 
of compressors operating out of synchronism. On 
non-compressible fluids it may be minimized by the 
use of cushion chambers in the flow line between the 
source of pulsation and the primary device. On com- 
pressible fluids it may be minimized by the use of 
high operating differentials, high ratios of orifice to 
pipe diameter, or the use of combinations of capacity 
and resistance in the flow conduit between the source 
of pulsation and the primary device. 

The disturbance produced by a throttling valve of 
variable opening upstream from the primary device 
is a source of variable error, It may be eliminated by 
the use of a straightening vane between the valve 
and the primary device or by installing the valve 
downstream. 

The progressive building up of dirt or sediment on 
the primary device is a source of variable error. The 
thin- plate sharp-edged orifice is more seriously 
affected than the flow nozzle or Venturi tube. The 
streamlined entrances of the latter primary devices 
eliminate upstream pockets where the sediment would 
drop out, and the scouring action of the high-velocity 
fluid keeps the foreign material in suspension. The 
first effect of the accumulation of dirt on a sharp- 
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fluid. Eccentric or segmental orifices often are in- 
stalled in such a way as to provide the foreign mate- 
rial a free passage through the orifice. Installation of 
the concentric orifice in a vertical line with the flow 
in a-direction such that velocity assists gravity or 
buoyancy in carrying the foreign material through 
the orifice is preferable if such location can be found, 


Gas or vapor in liquid- or steam-meter piping and 
condensates in gas-meter piping produce erratic 
results. Vapor and condensate traps located in such 
a way as to pocket the foreign material where it will 
not interrupt the continuity of the fluid with which 
the piping is filled provides a fairly satisfactory 
remedy but involves a certain amount of mainte- 
nance. It is preferable to install the piping in such a 
way that the gas or vapors are carried out into the 
flow conduit by buoyancy, and on gas meters in such 
a way that the condensates are carried into the flow 
conduit by gravity. 

Changes in the operating conditions from those 
used in the original calculations may be a trouble- 
some source of variation in flow control. The effect 
of viscosity, although it is possible to correct for it 
mathematically, is particularly troublesome because 
it depends both on viscosity and rate of flow. On flow 
control one of these variables is eliminated. For that 
reason, in case of a choice between the use of two 
controllers and the use of ratio control, the former 






FIGURE 2 
Effect of error in differential readings 


From “Practical Application of A.G.A. Gas Measurement Committee Re- 
port No. 2,” by J. E. Overbeck, Series 39, No. 7—III, January, 1939, 


edged orifice is usually a stream-lined entrance ap- 
proaching the contour of a flow nozzle. This de- 
creases the jet contraction, and reduces the resistance 
of the orifice to flow. . 

The accumulation of gas or vapor in the top of a 
horizontal pipe on liquid flow or the accumulation of 
liquid in the bottom of a horizontal pipe on gas flow 
will cause an increase in the velocity of approach of 
the flowing fluid and result in a low-reading meter. 
Here again the flow nozzle or Venturi tube is prefer- 
able because of the sweeping action of the flowing 
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West Virginia University Bulletin. Nors: A high flow factor indicates 4 
low gas meter reading, and vice versa. 


usually is preferable if viscosity corrections are ap- 
preciable. Viscosity effects may be minimized by the 
use of a Venturi tube or flow nozzle as a primary 
device or by the use of low ratios of orifice to pipe 
diameter. A primary device especially designed to 
give a flat coefficient characteristic over a wide range 
of viscosities may be practical under ideal flowing 
conditions. Under dirty, erosive or corrosive flowing 
conditions, the value of this type of primary device 
is questionable. 

It is possible to correct for pressure on compressi- 
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ble fluids and for density and temperature in control- 
ling the flow of both compressible and noncompressi- 
ble fluids. If these factors are constant, correction 
may be made in the primary device or in the range 
of the instrument. If they are variable, they must 
either be neglected, or the operator must correct for 
them manually by adjustment of the apparent rate of 
flow, or the instrument must be designed to correct 
for the variations automatically. The latter alterna- 
tive involves a more complicated mechanism, which 
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FIGURE 3 
Effect of error in pipe run size (based on eight-inch pipe run) 


From ‘Practical Application of A.G.A. Gas Measurement Committee Re- 
port No. 2, by J. E. Overbeck, Series 39, No. 7—III, January, 1939, West 
Virginia University Bulletin. 

Note: A high flow factor indicates a low meter reading, and vice versa. 


often is not justified from the standpoint of initial 
cost and maintenance. 

On measurement for purchase, sale, or accounting 
purposes, corrections for pressure are easily made 
from the chart record. 

An incorrect zero results in a constant error for 
flow control but a variable error for flow measure- 
ment or ratio control. 

Nonuniform calibration characteristics in the in- 
strument also result in a constant error at any one 
setting for flow control but a variable error for flow 
measurement or ratio control. 


Value of Using Low Ratio of Orifice to Pipe 
Diameter 


No discussion of this subject would be complete 
without mention of the advantages to be obtained by 
the use of low ratios of orifice to pipe diameter. Inas- 
much as, for the allowable differential, the ratio of 
orifice diameter to pipe diameter is more or less de- 
termined by the size of pipe in which the installation 
is made, low ratios can only be attained by installing 
the primary device in a large diameter pipe. 

There are only a few isolated characteristics for 
which a high ratio is desirable. The amount of pres- 
sure loss is appreciably reduced (if flange or vena 
contracta taps are used) by the use of a high ratio. 
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pulsation in gas flows. 

But in other respects a low ratio of orifice to pipe 
diameter is to be desired. Because of the low velocity 
of approach, the effects of the line diameter and the 
accumulation of scum or sediment on the wall of the 
pipe are reduced. For the same reason, errors due to 
disturbances upstream from the primary device are 
minimized. Corrections due to viscosity are lower, 
errors due to flange recess, pressure-tap location and 
tap diameter, burrs and obstruc- 
tions adjacent to the pressure- 
tap holes and concentricity: all 
of these effects are minimized. 


Limitations of Differential 
Type Meters 

Not all of the characteristics 
of the differential-type meter are 
good. Its simplest form, the 
square-root-flow-scale type, is no- 
toriously lacking in rangeability. 
Attempts to date to overcome 
this handicap have resulted in a 
more complicated mechanism and 
usually in a loss in consistency of 
operation. Lack of rangeability is 
not a handicap in most industrial 
processes, sin¢e these processes 
are designed to operate at rea- 
sonably constant flows. 

The differential-type meter is 
not adapted to intermittent or to 
reversing flows, such as might 
occur on a leaky pump. Fluctuat- 
ing flows may be handled satis- 
factorily by damping the meter 
mechanism mechanically, pro- 
vided the fluctuations do not exceed +40 percent of 
the average differential. In such cases, the error due 
to damping will seldom exceed 2 percent, usually 
not more than 1 percent. Examples of a 40-percent 
fluctuation would be differentials ranging from 60 
to 140 inches or from 30 to 70 inches. As the per- 
centage of fluctuation decreases, the probable error 
decreases, and when the amount of fluctuation ex- 
ceeds the above-mentioned limits, the amount of 
error increases rapidly. Undamped meter readings 
should not be taken as an estimate of the amount of 
actual differential fluctuation, since even an un- 
damped meter contains a certain amount of natural 
damping. 

The differential-type meter is not suited to the 
measurement of extremely low flows, especially if 
the flowing fluid is dirty. Small-bore differential pro- 
ducers are difficult to reproduce and should be indi- 
vidually calibrated. If the flowing fluid contains 
foreign matter, the resistance of the differential pro- 
ducer will be affected quickly. 

Accurate coefficients are available for the differ- 
ential-type meter on slightly or moderately viscous 
flows. On extremely viscous flows, this type of meter 
is not ordinarily recommended. 


Characteristics of Various Primary Devices 


Some types of meters will measure highly viscous 
flows with satisfactory accuracy. It should be pointed 
out, however, that many meters which were thought 
to be immune to the effects of viscosity are found to 
be seriously affected by it. The choice of a meter for 
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such flows should be based upon actual experimental 
data rather than a casual analysis. 

The choice of a differential producer or primary 
device should be based upon operating requirements 
and economic considerations, Contrary to a wide- 
spread misbelief, the thin-plate, sharp-edged orifice 
is the most accurate of all commonly used cemmercial 
primary devices when operated without individual 
calibration, provided it is used on fluids and operating 
conditions to which it is adapted. In limiting the 
classification to commonly used commercial devices, 
we exclude the well-designed laboratory pitot tube, 
which, if used to make a velocity traverse of the pipe 
or conduit, is capable of laboratory accuracy. 

The thin-plate, sharp-edged orifice has been the 
subject of more published research work than any 
other type of primary device. Perhaps one reason for 
this is its ease of reproduction. There are no contours 
to match, the thickness, up to certain limits, is rela- 
tively unimportant, and the condition of the pressure 
taps is less important than is the case with primary 
devices in which the high-velocity fluid comes di- 
rectly in contact with the pressure-tap opening. For 
nonviscous homogeneous liquids or gases flowing at 
low velocities, the thin-plate, sharp-edged orifice is 
outstandingly superior, as long as pumping costs or 
pressure losses are not factors. On fluids containing 
solid matter, however, the upstream edge of the 
orifice quickly builds up a deposit which changes the 
resistance to flow and destroys the accuracy. 

On clean fluids, a well-designed pitot tube is an 
extremely accurate velocity-measuring device. Its 
limitation for commercial use is chiefly due to its 
inflexibility. At the existing velocity in a certain sized 
pipe it is capable of producing only one differential, 
and that often is too low for measurement on avail- 
able commercial instruments. A further limitation 
lies in its characteristic of measuring spot velocities. 
The ratio of the average velocity to the velocity at 
the point where the pitot tube is located may vary 
with the rate of flow, disturbances in the flow con- 
duit, the viscosity of the flowing liquid, and other 
factors. The pitot tube is useless on dirty fluids. 

The flow nozzle is useful on high velocities as well 
as on fluids containing sediment which would settle 
on the face of an orifice plate. Due to its streamline 
approach, it tends to carry sediment through the 
throat rather than permitting it to deposit on the up- 
stream side. Unless there are economic or process 
reasons why a high velocity is necessary, the high 
velocity may be reduced by the use of a larger diam- 
eter meter run. In such cases, the choice between a 
flow nozzle in the existing run or an orifice plate in a 
larger run may be based upon economic considera- 
tions. There is very little difference in the pressure 
recovery of a flow nozzle and a thin-plate, square- 
edged orifice plate designed for the same rate of flow 
at the same differential. 

The Venturi tube has all of the qualifications of 
the flow nozzle with the additional advantage of a 
high-pressure recovery. It also avoids turbulent 
eddies and dead spaces in the outlet section. 

On low pressures where measuring losses account 
for a large portion of the pumping head, the savings 
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in pumping costs may cancel the extra cost of a 
primary device of this type in a short time, On a 
slurry or other material containing a large percent- 
age of heavy solids, this type of primary device may 
be essential. 

The piezometer ring, which is a necessity for accu- 
rate measurement with the Venturi tube, may prove 
a handicap to consistent operation on sediment- 
bearing fluids. It has frequently been found advisable 
to eliminate the piezometer rings and provide single 
pressure taps through which the foreign matter could 
be continuously purged. 

Any device which creates a resistance to flow may 
be used as a differential producer. Rectangular 
orifices, segmental orifices, eccentric orifices, seg- 
mental or eccentric Venturi tubes and flow nozzles, 
and even modified gate valves have been used. On 
some of these the flow coefficients may be calculated ; 
on others, the coefficients must be determined experi- 
mentally. 

It should be remembered that the differential pro- 
ducer may be chosen to suit the service. The differ- 
ential measuring instrument is universal; the same 
mechanism may be used with any of these devices. 

The following check list may assist in the choice 
of a differential producer or primary device. This list 
is selected to show the need for various types of pri- 
mary devices. The predominance of good ratings for 
any one type does not mean that it is a better all 
around differential producer, The thin-plate orifice 
outranks all others in its qualifications for the average 
application involving measurement of relatively clean 
homogeneous fluids. 


Check List of Primary Devices 











Eccentric 
or 
Segmental] Concentric 
Venturi | Nozzle | Pitot Orifice Orifice 
Accuracy and amount of empirical cali- 

I a sain wala cxanko-a nis G G # P E 
Reliability on dirty service.......... E G VP F lg 
High pressure recovery.............. G P E P P 
Suitability for viscous flows.......... G G + U F 
Suitability for high velocities. . a G G G F P 
Suitability for low velocities. . 4 P ig G G 
Convenience of installation. . .. . ; P F E G G 
Minimum interruption of service dur- 

I rrr ee P F E G G 
Low cost (large sizes) ............... Pp F E G G 
Low cost (small sizes)............... P F G G E 
Suitability for liquids containing traces 

eee eer E G F E ‘4 
Suitability for gases containing traces 

FON CTT E G F E 8 
Ease of changing capacity............ P F VP G E 























E Excellent 

G Good 

F Fair 

P Poor 

U Unknown 

VP Very Poor 

# For measuring velocity at one point in the conduit, the well de- 
signed and constructed pitot tube is reliable without individual calibra- 
tion. For measuring the total flow through a conduit, a velocity traverse 
is necessary to obtain an accuracy comparable with that of the other 
primary devices. 

+ Requires a velocity traverse of the conduit. 

* Excellent if the flow is in an upward direction through a vertical 
conduit. 

§ Excellent if the flow is in a downward direction through a vertical 
conduit. 
Note: The above ratings are, of course, subject to amendment under 
special operating conditions. Correct choice of the best primary device 
can only be made by an experienced flow meter engineer after a careful 
balance has been made of all of the factors affecting the choice. 
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Their Chemical Treatment 


Cooling-Water Systems and 


WILLIAM A. TANZOLA 
Assistant Director, Technical Division, W. H. and L. D. Betz 


: its many industrial uses, water for cool- 
ing purposes occupies a leading role. In the power 
plant, the oil and gas industries, in air conditioning 
and refrigerating equipment, vast quantities of water 
are used. Millions of dollars are spent for cleaning, 
maintenance and replacement of condensers, heat ex- 
changers, engine jackets, piping and other equipment. 


The problems encountered in cooling-water sys- 
tems are scale formation, corrosion and _ biological 
fouling. A better understanding of the causes of these 
problems as well as the corrective methods required 
will be possible with a brief discussion of the more 
important types of cooling-water systems. 

Cooling water systems can be classed in the follow- 
ing manner: 

1. Once-through systems. 
2. Open circulating systems. 
3. Closed circulating systems. 


Once-Through Systems 


The once-through system as the name implies is 
one in which the water is passed through the heat- 
exchange equipment where it absorbs heat and as a 
result has its temperature increased and is then dis- 
charged to waste. The once-through system generally 
is used only where there is available an abundant in- 
expensive source of water, at a suitable temperature, 
such as water from wells, rivers, lakes and other 
surface supplies where the cost involved is that of 
pumping only. In this type system no evaporation 
takes place and the water merely undergoes an in- 
crease in temperature. In the absence of evaporation, 
the water does not concentrate and therefore the 
circulating water characteristics are substantially the 
Same as the make-up water. 


The type scale encountered in a once-through 
system is almost invariably chiefly calcium carbonate 
formed from the decomposition of calcium bicar- 
bonate, in accordance with the following reaction: 

(1) Ca(HCOs)s + heat > CaCO; + CO. + HO 
calcium calcium carbon water 
bicarbonate carbonate dioxide 

In special cases and primarily with the use of well 
waters possessing a high natural iron content, dep- 
osition of iron oxide from the decomposition of 
ferrous bicarbonate takes place in accordance with 
the following reaction: 

(2) 2Fe(HCO:): +%0O:—> FeO, + 4CO: + 2H:0 


ferrous oxygen iron carbon water 
bicarbonate oxide dioxide 
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In once-through systems, corrosion results pri- 
marily from the presence of dissolved oxygen, carbon- 
dioxide and low pH values. The corrosion reaction 
for dissolved oxygen may be illustrated as follows: 


(3) 4Fe + 6H2O + 30: — £4Fe(OH)s 
iron water oxygen ferric 
hydroxide 


The ferric hydroxide formed may later revert to 
iron oxide rust as follows: 


(4) 2 Fe(OH)s “<> Fe,Os + 3 H:O 
ferric iron water 
hydroxide oxide 


It is pertinent to note that an iron-oxide deposit 
has resulted in reaction (2) as well as in reaction (4). 
The iron oxide formed in reaction (2) however, has 
not resulted from corrosion but from deposition of 
natural iron present in the water. In speaking of de- 
posits which form in cooling water systems it is im- 
portant that the mechanism causing the deposit be 
borne in mind, otherwise confusion may result. To 
distinguish between corrosion and scale formation 
the following definitions may be helpful. 


In general, the term “scale” applies to deposits 
which result from crystallization or precipitation of 
salts from solution. Wasting away of a metal is the 
result of corrosion. While a deposit results in both 
cases, the mechanism of formation is different and 
the corrective methods necessary to prevent the de- 
posit differ. 


The factors affecting scale formation are tempera- 
ture, rate of heat transfer, calcium, magnesium, silica, 
sulfate and alkalinity concentrations, and more per- 
tinent—pH value. In a once-through system the mag- 
nesium, silica and sulfate concentrations are normally 
sufficiently low so that these factors do not enter the 
problem. The other factors, however, do apply in this 
type system. 

By means of Langelier’s equations, which take into 
consideration pH, calcium, total alkalinity, dissolved 
solids and temperature, it is possible to predict with 
a remarkable degree of accuracy whether a water is 
scale forming with respect to calcium carbonate. 
Briefly Langelier’s equations permit calculation of 
the pH at which the water is saturated with respect 
to calcium carbonate at the temperature of use. If 
the actual pH value of the water minus the pH of 
saturation is a positive value, the water is over 
saturated with respect to calcium carbonate, and dep- 
osition of calcium carbonate will take place. If the 
actual pH value of the water minus the pH of satu- 
ration is a negative value, the water is under satu- 
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rated with respect to calcium carbonate, and no 
deposition of calcium carbonate will take place. In 
the absence of a deposit formation over the metal 
surfaces, corrosion from the dissolved gases present 
in the water will result. 


Prevention of Scale and Corrosion in Once-Through 
Systems 


Prevention of scale formation in once-through 
systems is primarily based on adjustment of the 
water balances in keeping with Langelier’s equation, 
the application of materials possessing surface active 
properties or a combination of the two. 

A surface-active material is one which possesses 
the property of preventing crystal growth and there- 
fore scale formation. In effect surface-active ma- 
terials broaden or increase the solubility of the scale- 
forming salts and permit an over-saturated condi- 
tion of the salt to be present without precipitation. 
Materials of this type include special types of phos- 
phates, tannins, lignins, starches and combinations 
of these materials. It is possible to select a particular 
blend of the various surface-active agents to secure 
the added benefits of each for the conditions in 
question. 


Normally, the addition of a few parts per million 
of a surface-active agent fed proportionately to a 
water possessing a positive saturation index is suffi- 
cient to minimize scale formation in the form of cal- 
cium carbonate. However, where the degree of over- 
saturation is quite high so that excessive scale forma- 
tion still takes place, even with the use of ‘surtace- 
active treatment, acid treatment or recarbonation to 
lower the alkalinity and/or pH is necessary. The ad- 
justment of alkalinity and pH, in this case, need only 
be sufficient to reduce the degree of over-saturation 
within the effective range of the surface-active ma- 
terials. 

A special case of scale formation from ferrous bi- 
carbonate precipitation was mentioned and illustrated 
by equation (2). Ferrous bicarbonate is considerably 
more unstable than calcium bicarbonate and is af- 
fected materially by the presence of oxygen and heat. 
The prevention of scale formation from ferrous bi- 





carbonate can be accomplished by the addition of 
surface active materials and usually a dosage of 1 
part per million of surface-active material per. part 
of iron is required. When surface-active agents can 
not satisfactorily handle the problem, equipment must 
be installed for the removal of the iron. 

In once-through systems, corrosion is primarily 
tie result of dissolved oxygen and low pH values. 
Where a water possesses a negative saturation index, 
as calculated by Langelier’s equation, no calcium 
carbonate deposit will form over the metal surfaces, 
and the dissolved gases will be free to attack the 
metal. The correction of this condition depends on 
rendering the water over-saturated with respect to 
calcium carbonate, to permit deposition of a thin 
protective film over the metal surfaces. The deposi- 
tion must be evenly distributed over the entire metal 
surface so as to prevent the dissolved gases from at- 
tacking the metal. The materials commonly used for 
this purpose are soda ash, lime and caustic soda. They 
serve to neutralize the free acidity or carbon dioxide, 
and as a result increase the alkalinity and pH value. 
Lime not only increases the pH and alkalinity but 
the calcium content of the water as shown by the 
following reaction: 


(5) Ca(OH). + 2CO: => Ca(HCO;); 
calcium carbon calcium 
hydroxide dioxide bicarbonate 


Since the factors entering into the calculation of 
the pH of saturation include calcium as well as alka- 
linity and pH value, this material represents the most 
economical means of adjusting the saturation index 
to the positive side. Where large quantities of water 
are involved, the use of lime is most desirable from 
an economical standpoint. Lime must be fed in a 
slurry form and requires special and more expensive 
feeding equipment. Where the quantity of water in- 
volved is not large, the use of soda ash is preferred 
because of simplicity of feeding. 

The adjustment of the water to an over-saturated 
condition will lay down a calcium carbonate deposit. 
To secure protection from corrosion the deposit 
must be uniformly distributed over the metal and at 
the same time excessive deposit build-up must be 
avoided ; otherwise a material reduction in heat trans- 
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Typical flow diagram of a natural-draft cooling tower in diesel or gas-engine service 
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fer and carrying capacity of the system will result. 
This condition could readily result due to the tem- 
perature variation which takes place. For example, 
to assure the maintenance of a protective film on the 
metal surface at the point of lowest temperature, it 
is necessary to maintain an over-saturated condition 
at the lowest temperature. Therefore, while a small 
amount of deposit will result at the lower tempera- 
ture, a large amount will result at the higher tem- 
perature. Where the difference between maximum 
and minimum temperature in the system is large, an 
undesirable amount of scale will deposit at the higher 
temperature. Since this corresponds to the point at 
which heat transfer is taking place, serious inter- 
ference with rate of heat transfer will result. There- 
fore, in addition to rendering the water over-satu- 
rated, surface-active treatment must be employed to 
control the deposition. 


While it is true that a positive saturation index 
indicates that a water is over-saturated with respect 
to calcium carbonate and therefore will give rise to 
deposits of calcium carbonate, this does not mean 
that corrosion will be absent. The interpretation of 
Langelier’s saturation index must be tempered some- 
what by the general characteristics of the water em- 
ployed. It merely indicates the tendency of the water 
to form scale and not the quantity of scale that will 
form. For example, if a water possesses a low cal- 
cium content but a high alkalinity and pH value, 
calculation by Langelier’s equation will show it to 
possess a positive saturation index and therefore 
calcium carbonate scale will result. However, by 
virtue of ‘the low calcium content of the water the 
calcium carbonate that does deposit will not be suffi- 
cient to completely coat the entire metal surface and 
therefore attack from the dissolved gases will result. 


Where the calcium content is low and a continuous 
film can not be expected to form, treatment of the 
water involves the use of materials which are capable 
of being absorbed on the metal surfaces and form a 
‘flm.” Materials of this type include the special 
Phosphates mentioned under surface-active agents 
and the silicates. Silicates are not surface-active 
agents, as the definition requires materials of this 
type to possess the property of preventing crystal 
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growth or scale formation from a solution over- 
saturated with respect to.the scale-forming salt. They 
are, however, capable of inhibiting corrosion by 
forming a protective film over the metal. The mechan- 
ism of film formation is believed to be the develop- 
ment of an insoluble adherent deposit with the metal 
involved. However, in the case of waters high in 
calcium or magnesium the deposit formed may be 
the calcium and magnesium silicates. Because it is 
possible to form excessive amounts of calcium and 
magnesium silicates which are difficult to remove by 
chemical or mechanical means, the application of 
silicates is best limited to waters of low hardness. 
Both the phosphate and silicate type treatments re- 
quire an appreciable period for the protective film to 
form, as much as 90 days. While a small amount of 
benefit will result immediately, full benefit is not 
secured until completion of the film formation. To 
hasten the film formation initially, the use of higher 
concentrations may be employed, after which treat- 
ment may be decreased only to the amount necessary 
to maintain the film. 


Open Circulating Systems 

In the open circulating system, water flows through 
the heat-exchange equipment and absorbs heat and as 
a result has its temperature increased. It then flows 
to water-cooling equipment where the water in turn 
is cooled. The cooled water is then pumped back 
through the heat-exchange equipment and the cycle 
is repeated. Typical flow sheets of the open circulat- 
ing system are illustrated by Figures 1 and 2. 

Cooling of the water is brought about by use of 
spray ponds, atmospheric or natural-draft towers, and 
mechanical-draft towers. 

The water in passing through the tower has its 
temperature decreased. To accomplish this cooling, 
the water must give up heat to the outgoing air. This 
heat is lost from the water as water vapor or evapora- 
tion. By virtue of the vaporation which takes place in 
cooling, the dissolved solids in the water become 
concentrated. The evaporation must be replaced by 
make-up water. The quantity of water lost by evap- 
oration can be calculated from the conditions of the 
inlet and the outlet air. The evaporation loss will 
amount to approximately 0.85 to 1.25 percent of the 
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rate of circulation of water over the tower per 10° F. 
drop of water temperature through the tower. For 
practical purposes this figure may be taken as 1 per- 
cent per 10° F. temperature drop through the tower. 
While the evaporation loss tends to cause the 
water to concentrate, the windage or drift loss, which 
is the loss of fine droplets of water entrained by the 
circulating air, tends to limit the degree of concentra- 
tion. The amount of windage loss varies with the 
type cooling tower used, but the following may be 
taken as typical windage losses based on the rate of 
circulation. 

Spray ponds — 1.0 to 5.0% 

Atmospheric towers = 0.3 to 1.0% 

Mechanical-draft towers = 0.1 iv 0.3% 
The windage also represents a loss of water from 
the system and this likewise must be replaced by 
make-up. Therefore, the evaporation loss plus the 
windage loss is equal to the make-up required. It was 
stated earlier that a 1 percent evaporation loss can 
be expected for each 10° F. drop of water tempera- 
ture through the tower. This loss is based on the rate 
of circulation. The windage loss is also based on the 
rate of circulation. Accordingly, if the water were 
cooled 20° F., an evaporation loss of 2 percent would 
result. If the tower were the atmospheric type and 
were subjected to a windage loss of 1 percent, the 
total make-up would be 3 percent of the rate of cir- 
culation. Assuming a rate of circulation of 1000 gal- 
lons per minute this would require 30 gallons per 
minute make-up or approximately 43,000 gallons per 











TABLE 1 
Typical Analyses of Scales from Cooling-Water Systems 
Condenser —_ Cooler 
SOURCE— (Percent) (Percent) 
OS Ee 0 En CPT PE Ore 49.79 39.85 
Magnesium oxide as MgO...............-s0000: 2.42 2.20 
Iron and aluminum oxides as R2Os.............. 0.82 7.50 
Sn SL MO NE Pcs 010s 3a 010 a eau ae 6.05 15.00 
Pees Gene BE COS cd ccacesee~desvebiaes 39.00 30.20 
I 5 oo 8 oinind Doe ta-4 uses Me aie 1.29 0.50 
SS RIARS S aver ay er Ba 0.15 6% 3.85 
7 














The relationship between evaporation loss, wind- 
age and the cycles of concentration that the water 
will undergo is illustrated by Figure 3. To illustrate 
the use of the curves, assume a 20° temperature drop 
through the tower. This corresponds to an evapora- 
tion loss of 2 percent. From the typical windage losses 
illustrated for the spray pond, assume a windage loss 
of 2 percent. From the curves it will be noted that 
2.0 cycles of concentration will develop. If the tower 
were of the atmospheric type and a 1 percent windage 
loss were assumed, with the same temperature drop 
through the tower, 3.0 cycles of concentration would 
result. In the case of a mechanical-draft tower with a 
windage loss of 0.3 percent and the same tempera- 
ture drop, approximately 7.5 cycles of concentration 
would develop. It therefore can be seen that the type 
tower limits the maximum cycles that can develop 
in a cooling-water system. 

In the circulation systems where the water is con- 
centrated by evaporation, the problem of scale forma- 
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toward calcium carbonate scale formation greater, 
but the problem is intensified by the necessity to 
avoid exceeding the solubility of calcium and mag- 
nesium silicates and calcium sulfate. 

While it is possible to predict with a remarkable 
degree of accuracy by means of Langelier’s equation 
whether a water is scale forming with respect to 
calcium carbonate, in the case of calcium and mag- 
nesium silicate and calcium sulfate, prediction of 
scale formation in these forms can not be made with 
as great a degree of accuracy. 

The curves in Figure 4 will serve to give some 
idea of the relative solubility of calcium carbonate 
compared to calcium sulfate. While the various forms 
of calcium sulfate are illustrated, the one normally 
encountered in cooling-water systems is gypsum. 
Due to the fact that calcium carbonate is considerably 
less soluble than calcium sulfate, the type scale 
formed in open circulating systems is principally 
calcium carbonate in the great majority of cases. 
Table,1 illustrates typical analyses of scale samples. 


Prevention of Scale in Open Circulating Systems 


The type treatments required to prevent scale for- 
mation in open circulating systems are similar to 
those employed in. the once-through type system. 
However, quantities of treatment required are con- 
siderably higher, ranging in the neighborhood of 30 
to 100 parts per million on the basis of the circulat- 
ing water. The surface-active materials employed 
should be a definite blend best suited to the character- 
istics of the water encountered. The selection of the 
particular blend is based on maintaining the system 
as scale-free as possible by holding the hardness in 
solution, and in addition is based on assuring that 
what precipitate does form is in a fluid form possess- 
ing the least possibility of adhering to heat transfer 
surfaces. 


It can readily be seen that in a system of this type 
where concentration takes place an excessive degree 
of over-saturation with respect to calcium carbonate 
can result, and in addition the solubility of calcium 
sulfate and calcium and magnesium silicate can be 
exceeded. To avoid an excessive degree of over-sat- 
uration of the scale-forming salts, it is therefore 
necessary to control cycles within a fixed definite 
range so that the degree of over-saturation is re- 
stricted within the effective range of the surface- 
active materials employed. Where the natural wind- 
age loss is insufficient to limit cycles of concentration, 
it is necessary to supplement the windage loss by 
means of blow-down. This blow-down normally takes 
the form of a continuous bleed of a small amount of 
water from the system. The quantity of blow-down 
required can be determined from the group of curves 
showing the relationship between evaporation, wind- 
age loss and cycles. For example, in the mechanical- 
draft tower it was illustrated that with a 0.3 percent 
windage loss 7.5 cycles of concentration would take 
place when the water underwent a 20° temperature 
drop. If the characteristics of the make-up water were 
such that a marked degree of over-saturation took 
place beyond the effective range of the surface active 
materials employed, additional blow-down would be 
required to restrict the over-saturation. Let it be 
assumed that 3 cycles of concentration would be 
permissible. Referring to the curves, Figure 3, at a 2 
percent evaporation loss follow horizontally across to 
the intersection with the 3.0 cycle line, drop down and 
read windage loss as 1 percent. At 7.5 cycles the 
windage loss was 0.3 percent, so this represents an 
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increase of 0.7 percent of the rate of circulation. With 
a circulation rate of 1000 gallons per minute, the 


supplementary blow-down required would be 7 gal- 


lons per minute. Make-up requirements would be in- 
creased to 3.0 percent compared with 2.3 percent of 
the rate of circulation. 

In this particular illustration the rate of circulation 
was only 1000 gallons per minute and the supplemen- 
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tary blow-down rate 7 gallons per minute. The sup- 
plementary blow-down rate required is not very 
much. However, this rate of circulation is relatively 
small when it is considered that circulation rates in 
certain of the oil industries range anywhere from 
10,000 to 125,000 gallons per minute. Both from the 
standpoint of water conservation and treatment re- 
quirements, it is not always. permissible nor economi- 
cal to increase blow-down. While the percentage of 
blow-down is small, it makes a large difference in 
quantity of make-up water. Where the degree of over- 
saturation develops beyond the effective range of 
surface-active materials and it is not economically 
feasible to increase blow-down to control the degree 
of over-saturation, it becomes necessary to employ 
supplementary treatment such as external softening 
of the lime-soda or zeolite types or the reduction of 
the alkalinity by means of acid treatment. The choice 
of which one of these methods to employ will de- 
pend on the characteristics of the water, the par- 
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ticular mechanical and cooling conditions at the plant, 
and the economics involved, The supplementary 
treatment with acid generally proves most desirable 
because it requires a minimum of equipment. Where 
acid treatment is deemed necessary, sulfuric acid is 
generally used because it is the cheapest. 

By use of acid treatment the calcium bicarbonate 
alkalinity is converted to the more stable and more 
soluble calcium sulfate as illustrated by the following 
reaction : 

(6) Ca(HCO;)2 + H:SO. —- CaSO, + 2CO:s + 2H:0 
calcium sulfuric calcium carbon water 
bicarbonate acid sulfate dioxide 

It can be seen from Equation (6) that acid treat- 
ment decreases the alkalinity and by virtue of this 
minimizes the degree of over-saturation with respect 
to calcium carbonate. The calcium sulfate formed 
in this reaction, as shown by the curves in Figure 4, 
is considerably more soluble than calcium carbonate 
and therefore a greater concentration of this salt can 
safely be tolerated. 

Table 2 illustrates the advantages in minimizing 
make-up water by employing supplementary acid 
treatment. The first column gives the characteristics 
of the make-up water. The second column illustrates 
the circulating water without treatment. It can be 
seen the system was under 3 cycles of concentration. 
With 50 parts per million of calcium present in the 
raw water and 3 cycles of concentration, the circu- 
lating water should contain 150 parts per million of 
calcium if none had precipitated in the form of sludge 
or scale, Only 65 parts per million was found which 
represents 43 percent of the expected amount. In the 
third column, the characteristics of the circulating 
water with acid treatment and a blended surface- 
active material is illustrated. It can be seen that by 
virtue of the acid treatment, the methyl orange alka- 
linity has been limited to 250 parts per million and 
the sulfate content of the water has sharply increased. 
The addition of the acid, however, has permitted the 
maintenance of 7 cycles of concentration compared 
with 3 cycles of concentration on the untreated water. 
At 7 cycles of concentration, with 50 parts per million 
of calcium in the make-up water, 350 parts per mil- 
lion of calcium would be expected in the circulating 
water. It can be seen that 340 parts per million of 
calcium was present which represents 97 percent 
maintained in the soluble form. 


The data listed below the water analyses show 
that by virtue of a reduction in blow-down make-up 
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requirements have decreased from 225 to 175 gallons 
per minute, a reduction of 22.2 percent. 

In cases where the sulfate content of the make-up 
water ‘is already high, supplementary sulfuric acid 
treatment will not be permissible, as the solubility 
of calcium sulfate would be exceeded and an in- 
creased rate of blow-down would be necessary. Where 
this is the case, external treatment must be employed. 
Since the water is to be used for cooling purposes, 
the methods of external treatment available are lim- 
ited to those that are operated in the cold, such as 
lime-soda or zeolite types of softeners. 


Prevention of Corrosion in Open Circulating Systems 


The problem of corrosion in open circulating sys- 
tems, like the problem of scale formation, is also in- 
tensified. The intimate contact of the air with the 
water renders the water completely saturated with 
respect to oxygen at the temperature encountered 
at the tower sump. In addition, where towers are 
located in industrial areas, the air may be con- 
taminated with such gases as sulfur dioxide, ammonia 
and hydrogen sulfide. When corrosion is encountered, 
the water usually possesses a negative saturation 
index or it may even possess a positive saturation 
index, but the quantity of calcium present is in- 
sufficient to completely coat the metal surfaces and 
therefore attack from the dissolved gases will occur. 

To secure a positive saturation index and permit 
the deposition of a thin protective-scale formation 
over the heating surfaces, cycles of concentration can 
be increased. Where this itself is insufficient, the 
addition of materials such as soda ash or lime may 
be utilized. Here again it is necessary to employ 
surface-active materials to control the deposition so 
as to avoid an excess of scale formation on the hotter 
heating surfaces to assure the development of a pro- 
tective film of the most desired qualities. 

This method of treatment to effectively prevent 
corrosion depends on the maintenance of a protective 
calcium carbonate film over the heating surface. 
Where the hardness content of the water is exceed- 
ingly low, it cannot be hoped that a protective film 
— form continuously over the entire heating sur- 
ace. 

Partial protection against corrosion may be secured 
in this case by maintaining the water balance at 
“equilibrium” with respect to the saturation index 
at the hottest temperature encountered in the sys- 
tem, and employing silicate types of treatment to 
form a protective film. However, this system of treat- 
ment is not widely applied to circulating systems of 
this type because of the inability to maintain rigid 
control of the water at equilibrium saturation index. 
Any increase of the index to the positive side would 
increase the tendency for scale formation of the 
calcium and magnesium silicate types on the hot 
heating surfaces, and would result in serious inter- 
ference with heat transfer. 

It would be well to point out that less risk is in- 
volved in preventing corrosion by means of a calcium 
carbonate type film. In the first place the calcium 
carbonate deposition interferes less with heat trans- 
fer. In addition, it is not too difficult to remove by 
chemical or mechanical means. Most important, how- 
ever, is the fact that should an excessive build-up of 
calcium carbonate take place it would be possible to 
operate the system with a negative saturation index 
for a period of time to permit gradual disintegration 
of the calcium carbonate deposits. The gradual dis- 
integration can take place without shutting the 
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system down. This cannot be done where silicates are 
used to maintain the protective film. ; 

When the system of maintaining a protective de- 
posit formation cannot be satisfactorily applied, pro- 
tection against corrosion can be brought about by 
use of chemicals which possess the property of 
rendering the metal surfaces passive. Chemical pas- 
sivity may be defined as the property of permitting 
the formation of a microscopic film over the metal 
surface, which serves to depress the solution potential 
of the metal and in effect renders the metal more 
noble. This property of chemical passivity is pos- 
sessed to a varying degree by such materials as phos- 
phates, chromates, nitrites and various nitrogenous 
organic materials. 

Of particular importance is the fact that the pro- 
tective film of microscopic thickness is formed in a 
very short time, generally a matter of hours. In addi- 
tion, the film can be formed at pH ranges of 6.0 and 
above. 

The use of these materials is limited, however, 
based primarily on economics. The concentration of 
treatment required is quite high, varying anywhere 
from 500 to 1000 parts per million or more, making 
the system expensive. In addition they cannot be 
used with certain type waters as they are affected 
to some extent by reducing agents. The control is 
critical from the standpoint that low concentrations 
of materials of this type may possibly cause accel- 
erated corrosion. 


Closed Circulating Systems 


Figure 2 also illustrates this type system. This is 
one in which the water is circulated through the 
heat-exchange equipment where it absorbs the heat, 
has its temperature elevated, and then circulates 
back through another heat exchanger over which 
cold water flows to again lower the temperature of 
the water, and the cycle is repeated. In a system of 
this type no evaporation takes place and therefore 
the water does not concentrate. At the same time, 
the water is not subjected to aeration. In addition, 
make-up requirements to a system of this type are 
quite small and are primarily limited to the amount 
of leakage. Even the very large systems require a 
make-up of ory approximately 100 to 200 gallons 
per day. 

Due to the lack of concentration, the problem of 
scale formation in this type system is not great, ex- 
cept in the case where extremely hard waters are 
used for make-up. Generally, corrosion is the main 
problem. Because of the small amount of make-up 
normally required, the use of softened water or con- 
densate is economically permissible. In any event 
the treatment to prevent scale formation makes use 
of the surface-active agents and this in itself is 
normally sufficient. For the prevention of corrosion, 
materials possessing the property of rendering the 
metal surfaces passive are best suited and can be 
economically employed because of the small amount 
of make-up involved. 


Biological Fouling 

In industrial cooling-water systems, biological 
fouling in the form of slime and algae growth is a 
problem as serious as scale formation and corrosion, 
and in some cases is more serious. Slime and algae 
growth can cause corrosion and in addition act as a 
binder for scale-forming salts and result in serious 
interference with heat transfer. 

Algae growths are composed of millions of tiny 


October, 1944—A Gulf Publishing Company Publication 


plant cells which multiply rapidly and produce large 
masses of plant material in a very short time, These 
are most familiar to us in the form of the green scum 


that makes its appearance predominantly in the. 


spring and summer. 

Slime growths are composed of a dense gelatinous 
mass of micro-organisms, principally bacteria and 
protozoa, with some algae and fungi, The distinction 
between algae growths and slime growths is pri- 
marily that the algae growths are composed of 
plant life while slime growths are rich in simple 
animal life. 

Of the systems discussed, the closed circulating 
system is the only one not seriously affected by these 
growths. Each of the other systems are, however, 
very materially affected. 


The chemicals most generally used to eliminate 
and prevent slime and algae troubles are those which 
exert a toxic action upon the causative micro-organ- 
isms. Included in this group are chlorine, chloramines, 
copper sulfate, mercury and other heavy metal com- 
pounds, potassium permanganate and chlorinated 
phenols, such as sodium pentachlorphenate. 

The choice of the proper chemical or combination 
of chemicals to employ for any particular water is 
dependent upon a number of physical and chemical 
factors which include temperature, rate of circula- 
tion, retention time, aeration, and chemical composi- 
tion of the slime and algae deposits, and of the water 


to be treated, inasmuch as the presence of con-. 


stituents which might interfere or react with the 
toxic chemical may be present. The three most com- 
monly used algaecides are chlorine, copper sulfate 
and the chlorinated phenols. 

Chlorine in its various forms has been widely used. 
Its toxicity is remarkably high and it acts quickly. 
It is fairly general in toxicity for most bacteria, algae 
and protozoa and the maintenance of as little as 0.5 
parts per million residual will kill most species. In a 
once-through system, a continuous application of 
chlorine is. generally economically impossible. In 
such cases intermittent treatment has been used 
successfully. The use of a relatively heavy dosage 
over short periods serves to kill and remove any 
growths which may be formed during the intervals 
that no treatment is used. 

The use of chlorine in recirculating systems is not 
widely practiced as it is difficult to maintain a 
residual chlorine content because of loss due to aera- 
tion and volatilization. Inasmuch as the most effec- 
tive types of surface-active agents include the use 
of organic materials, the oxidizing effect of chlorine 
on these materials may be a disadvantage. 

Copper sulfate has a rather high degree of toxicity 
to the simplest type algae but is generally less toxic 
to protozoa and bacteria, the slime formers. Inasmuch 
as the toxic effect of copper sulfate is due to the 
copper ion, it cannot be advantageously used for 
slime control in alkaline waters, as the free hydroxyl 
ion precipitates the copper ion as insoluble copper 
hydroxide. In addition, precipitation of the copper 
may accelerate corrosion. 

Sodium pentachlorphenate is a relatively new or- 
ganic chemical. It has been found particularly toxic 
to algae and slime-forming organisms in industrial 
cooling-water systems. In addition to its high degree 
of toxicity to algae, fungi, bacteria and protozoa, it is 
highly stable in alkaline waters, is not lost on aera- 
tion and is compatible with the organic type surface- 
active materials used in preventing scale. 

The control of slime and algae growths is not a 
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simple matter and to a large extent must be based 
on observations and a trial-and-error procedure. In 
general the top of the cooling tower makes a de- 
‘sirable observation point, for it is here that water is 
warm and exposed to the sunlight. These conditions 
are favorable for growth and generally the slime and 
algae will first make their appearance at this point.In 
general it is best to employ the intermittent method 
of feed of large quantities of an algaecide rather than 
the continuous method of feeding small quantities. 
The micro-organisms responsible for slime and algae 
growths, if continuously subjected to small dosages 
of an algaecide, may after a period acclimate them- 
selves to its presence and build up an immunity so 
that increasingly greater amounts of the algaecide 
will be required to kill them. Another disadvantage 
of the use of small amounts of an algaecide is that 
the dosage may only be sufficient to kill the least 
resistant types of organisms and while initially the 
growth may consist of a small percentage of the 
more resistant types, after a period of time it will be 
composed almost totally of the more resistant types, 
thereby intensifying the problem of slime and algae 
control. 

It is also pertinent to point out that algaecides do 
not dissolve slime and algae growths. When sys- 
tems are permitted to become heavily fouled with 
slime growths, the use of an algaecide can only 
serve to remove the organisms to the extent that it 
will lose its clinging action and be swept free by 
the circulation. Plugging at points of slow circula- 











Baytown Ordnance plant built and operated by Humble Oil & Refining Company. This plant produces toluene, and supplied two thirds of 
the output of this material during the first year after Pearl Harbor. Part of the water-cooling equipment is shown in the foreground. 





tion may result under these conditions. Accordingly, 
it is imperative that the growths be controlled from 
the outset, and when a system is heavily fouled it is 
best to clean it mechanically before starting treat- 
ment. In certain cases the application of heavy 
dosages of chlorine will greatly assist in removing 
the growth. 

Oftentimes, because the micro-organisms become 
acclimated to the presence of the algaecide, or pos- 
sibly due to a change in the type of micro-organisms, 
growths will develop in a system that has been suc- 
cessfully treated with a particular algaecide. When 
a condition of this type develops a dual system of 
treatment will prove more effective employing two 
algaecides, alternately slug feeding to the system on 
separate days first with one and then the other. The 
frequency and dosage should be varied as required, 
based on observation of the results. 


Summary 


Water-treatment engineers have made consider- 
able advancement in the development of corrective 
methods and chemicals to overcome the problems 
encountered in cooling-water systems. With present 
knowledge, experience and materials available, al- 
most any cooling-water problem can be adequately 
controlled so that the expense of cleaning, main- 
tenance and replacement of heat exchange equip- 
ment can be reduced to a minimum if not eliminated. 
The necessity for competent water treatmnt and 
close control of water balances is rightfully receiving 
an increased amount of recognition. 
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THE RELATION OF 


Aviation-Fuel Quality | 
TO ENGINE PERFORMANCE | 


DR. W. J. SWEENEY 
Standard Oil Development Company 


fF sis chief limiting factor in aviation-fuel per- 
formance today is the familiar tendency of most 
petroleum hydrocarbons to knock under increased 
power conditions, thus to threaten destruction of the 
very engines they operate. 

I will try to demonstrate, as simply as possible, 
how this one ceiling factor limits both the perform- 
ance and the range of operation in an aircraft. In 
the course of this discussion«of the phenomenon of 
knocking, I will point out why there is need for con- 
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siderably more full-scale engine-test data to guide 
our further improvement of fuel quality. The im- 
provement may come through better knowledge of 
the anti-knock qualities of various individual hydro- 
carbons. This in itself is a complicated problem be- 
cause there are possibly millions of hydrocarbons 
Present in petroleum, Alternately the improvement 


*This Paper was delivered as part of the program of dedication of 
the aviation engine test stand by Standard Oil Development Com- 
pany, Bayway, New Jersey, September 19 (see page 136). 
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may come through better engine design to meet 
knock conditions. In many case, the measure of this 
improvement must be made by closer reference to 
actual test data, obtained in representative aircraft 
engines and with the accuracy now afforded to us 
by the new unit you are to see in operation later 
today.* 

To perform its function, the aircraft engine must 
produce the maximum amount of power, consume 
the lowest possible amount of fuel, and weigh as 
little as is consistent with the strength it must have 
to withstand the terrific stresses imposed upon it 
Unfortunately, these things are to a considerable 
degree contradictory : for example, the power.output 
of the engine when operating at its best economy 
(on the lowest weight of fuel) may be limited: by 
knocking. To obtain maximum power, it is necessary 
to take steps to avoid this knocking. This is done. by 
enriching the mixture — feeding to the engine a 
larger proportion of fuel to air than it theoretically 
needs to produce that power. 


Knock—A Bad Actor 


Before looking into the reasons why this is so, let 
us first see what knocking is: In Figure 1 is shown 
a tube of fuel-air mixture, ignited at one end by a 
spark plug. The following sequence of events occur: 

1. Ignition of the mixture by the spark plug. 

2. Relatively slow burning of the mixture, progressing 
away from the spark plug. 

3. Rapid increase in pressure and. temperature of the un- 
burned portion of the mixture ahead of the flame front 
until a condition is reached which makes that unburned 
mixture explode violently or detonate. 

4. Pressure waves set up within cylinder, resulting in 
knock; rapid scrubbing of walls by vibrating gas, rise 
in temperature of walls, loss in engine power, and even- 
tual destruction of parts. 

If fuels did not vary in anti-knock quality or ten- 
dency to knock, they could all be evaluated reason- 
ably by one characteristic—the number of heat units 
(Btu) per pound. However, knock is a very bad ac- 
tor. It limits economy (range of operation) and it 
limits power (performance). 

Modern aircraft fuels are miracles of high anti- 
knock quality. They have permitted engines to be 
built capable of developing power outpus undreamed 
of only a short time ago. This great team of engine 
and fuel powers our fighting aircraft today. Never- 
theless, these engines must still employ rich, rela- 
tively uneconomical mixtures to develop maximum 


{383} 103 


















s sohik Sasatacabeesci ini = 
ee en mee 







power for take-off, climb, and high speed in order to 
function on lean, economical, mixtures during nor- 
mal cruising operation. The reasons for this will be 
seen as we go along. 

An aircraft engine is a device for converting heat 
energy into mechanical energy or useful work. Its 
working fluid is air—or, more accurately, nitrogen 
from air plus the products of combustion. These 
combustion products are the gases carbon dioxide, 
carbon monoxide, water vapor and hydrogen, in 
varying proportions depending on the conditions of 
burning in the cylinders. It is a fact not generally 
appreciated, that the power output of a gasoline 
engine is more nearly proportional to the amount of 
air (or oxygen in the air) burned than to the amount 
of gasoline consumed. This should be kept in mind. 
It is the reason why aircraft engines are supercharged 
or “boosted” to increase manifold pressure for take- 
off and for operation at high altitudes. 
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Power shaft of an aircraft 
engine being installed in 
the aviation fuels testing 
unit at Bayway. Horse- 
power generated by the 
test engine is absorbed by 
a dynamometer, while doz- 
ens of instruments mecs- 
ure performance of fuel 
and lubricants in a control 
room adjacent to the test 
block. 


Efficiency: Actual vs. Theoretical 
Let’s look at a very much simplified calculation of 
the thermal efficiency of an actual engine, as com- 
pared with that of the theoretical engine: (Table A). 
TABLE A 
Actual vs. Theoretical Engine (7 to 1 Compression Ratio) 
Theoretical 


19,000 


| Actual 
Total heat in fuel, Btu/lb.............. 19,000 
Heat lost to exhaust, Btu........... 
Heat lost in cylinder cooling, Btu. . . 


Total heat lost, Btu. . 


Usable heat: available to produce work... 
Usable heat 

Thermal Efficiency (-————— 

Total heat 

Theoretical pounds of fuel per brake horsepower hour 
(no heat losses). . 

Actual pounds of fuel per brake horsepower hour at 
stated efficiency 


The actual engine is naturally much less efficient 
than the theoretical engine, since it has mechanically 
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operated valves which require time to open and 
close, thus permitting dilution of the fuel charge with 


exhaust gases, and because the mixture will not | 


burn instantaneously after ignition. Moreover, it is 
impossible in an actual engine to prevent heat loss 


. from the gas to the walls, and the temperatures that 


the metal parts of the engine can stand are limited, 
so heat must be removed in order to keep tempera- 
tures of cylinders and pistons within safe limits. 
Heat likewise is removed by the lubricating oil. All 
this means fins for cooling cylinders and lubricating 
oil, which place an added drag on the airplane; spe- 
cial metals to withstand high temperatures, engine 
lubricants to function under these severe conditions, 
and many other problems which the designer, the 
metallurgist and the oil refiner must solve. 

Roughly speaking, the total heat in a pound of 
fuel is divided as shown in Table A. This, however, 
applies only to operation with the theoretically cor- 
rect ratio of fuel to air—typified in practice by cruis- 
ing conditions at low power output. For high power 
output, as at take-off, an engine designed to give 
maximum fuel economy at cruising conditions must 
run with a rich mixture—a higher ratio of fuel to 
air—for otherwise it would knock, overheat, and 
quickly be destroyed. 


Rich Mixture Reduces Knock 


The simple chemical equations in Table B show 
why rich mixtures produce less heat, hence less 
knock. They show the relative volumes of gases 
produced and the relative quantities of heat evolved 
when a given volume of oxygen in the air combines 
with or burns a hydrocarbon in lean mixture and in 
rich mixture respectively. 








TABLE B 
100 Percent of Theoretical Fuel 
(Cruise or maximum economy lean mixture—fuel/air 


ratio = 0.067) 
1CH: + 1.550: CO:+ H:O 
Heat evolved = 19,000 Btu/Ib. fuel 
or 1,270 Btu/Ib. air 


150 Percent of Theoretical Fuel 
(Take-off or full power rich mixture—fuel air ratio= 0.10) 
1.5 CHe+ 1.5 Os > 0.53 CO: + 0.97 H:0 + 0.97 CO + 0.53 Hz 
Heat evolved = 10,900 Btu/Ib. fuel 
or 1,090 Btu/Ib. air 








The equations in Table B show that, with rich 
mixtures, the heat evolved per pound of fuel or per 
pound of air is reduced. This produces less tem- 
perature rise in the cylinders, and less tendency to 
knock. This permits an increase in air supplied to 
the engine by means of added boost or supercharg- 
ing, and added fuel, and this in turn permits greater 
power outputs before knocking again occurs. 

Although all fuels will knock less in rich mix- 
tures than at the theoretically correct fuel-air ratio, 
some are better than others in this respect. 


Effect of Mixture Change on Power and Economy : 


Tables C shows what this means in terms of 
power output and fuel consumption in an aircraft en- 
gine of 2000 rated brake horsepower. 

Here we see that fuel consumption at cruise, the 
condition of best economy, is 0.40 pounds of fuel per 
brake-horsepower-hour. For the increase of 600 
horsepower to bring the engine to rated continuous 
power, fuel consumption is at the rate of 0.82 pounds 
per brake-horsepower-hour, and thermal efficiency 
is reduced to 16 percent. Fuel consumption for the 
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increase from rated 2000 to 2400 take-off horsepower 
jumps to 1.38 pounds per brake-horsepower-hour, 
and thermal efficiency for the same range drops to 
10 percent. Full power, rich-mixture operation is ex- 
pensive. , 


Effect of Fuel Quality on Economy and Performance 


This indicates where improvements in fuel quality 
can, in the future, help reduce airplane operating 
costs or improve performance, There are a number 
of ways that these benefits might be effected: 

1. Same cruise quality but better rich mixture quality, so 
that same power as at present can be obtained with 
less enrichment. Result: better economy. 

2. Same cruise quality but better rich mixture quality, so 
that greater power can be obtained with same enrich- 
ment as at present. Result: better performance. (Such 
performance helped win the Battle of Britain.) 

3. Better cruise quality and same rich mixture quality. 
Result: greater range of operation. (This fuel may help 
win the Battle of the Pacific.) 

4. Better cruise quality and better rich mixture quality. 
Result: greater range and better performance. (Such a 
fuel would be an improvement over (3) and would be 
even more valuable in the Japanese conflict.) 


Knock and Economy 


Figure 2 shows how knock effects economy or 
range of operation of an aircraft. The higher the 
compression ratio—and accordingly the higher the 
temperature—the better will be the resulting eco- 
nomy for a given power output. Neglecting me- 
chanical considerations, the tendency of a fuel to 
knock limits the compression ratio wih which it can 
be used, and hence the economy or range that can 
be attained. 


Knock and Power 


Figure 3 presents three schematic indicator cards 
showing the increased cylinder pressures, and hence 
greater powers, which are obtainable without knock- 
ing when richer mixtures are used. (For simplicity 
the power increase that is gained in practice by in- 
creasing speed has been neglected.) Thrée work 
areas are shown: the shaded aera is work (power 
developed) at cruise conditions; the area surrounded 
by the dotted line is work at rated continuous power 
conditions; and the unshaded area surrounded by 
the solid line is work at take-off conditions. These 
roughly represent he three conditions listed in Table 
C. In each case the limit of permissible power is due 
to knock, but different fuels will show different rates 
of change in permissible power with rate of change 
in fuel-air ratio. ; 


Automatic Carburetor Adjustmens to Meet 
Operating Conditions 


The necessary adjustments to handle these changes 
in fuel-air ratio are complicated, and to relieve the 
pilot he carburetor is designed to take care of them, 
automatically, as shown in Figure 4. There are two 
settings—“automatic lean” and “automatic rich,” de- 
termined by experience, and the pilot has the choice 























TABLE C 
Rated 
Cruise Continuous | Take-off 
Horsepower delivered. ...............00cesee0e 1,400 2,000 2,400 
Lbs. fuel consumed per hour................... 1,050 1,600 
Gallons fuel consumed per hour (assuming 6 lbs. 

NN hos ae Sb oe 85 pu ate « bate 94 175 266 
We LRAe BON oe oie ani aS sad oe Pea de ar 0.07 0.085 0.10 
Total heat in fuel, Btu (assuming 19,000 Btu per lb.)| 10,600,000 | 20,000,000 | 30,400,000 
Heat to produce power, Btu...................-. 3,600,000 5,100,000 | 6,100,000 
Heat lost, Btu (difference).....................-. 7,000,000 | 14,900,000 | 24,300,000 
Fuel consumption rate, overall lb. per bhp-hr.... 0.40 0.525 0.67 
Thermal efficiency, overall...................... 34% 26% 20% 
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supplies enough fuel based on the quantity of air 
passing through its throat to prevent knock under 
any normal condition when running on the proper 
fuel. In certain large long-range aircraft, however, 
the flight engineer may override the controls manu- 
ally and approach incipient knock as closely as he 


dares in order to obtain maximum economy and , 


hence greatest range. 


Fuel Quality Variations Under Different 
Operating Conditions 


A comparison of fuel quality on a lean-mixture 
performance and a rich-mixture performance basis 
is admittedly an over-simplification of the knock 
problem because other variables enter into the pic- 
ture—such as compression ratio, spark advance, cyl- 
inder cooling, mixture temperature, speed, hot 
spots, etc. Nevertheless, the wide differences in fuel 
quality under different operating conditions can 
readily be shown by such a comparison. 

There are millions of hydrocarbons possible and 
the number present in petroleum is probably in the 
hundreds of thousands. In the gasoline boiling range 
alone the number possible is around 5000. Of these, 
however, only a few dozen known to be of superior 
anti-knock quality. Table D below gives a com- 
parison of relative knock quality of some of these 
hydrocarbons with prewar commercial fuels (the 
completely arbitrary scale usea is not to be confused 
with octane number). 

TABLE D 


Comparison in Anti-Knock Quality of Pure Hydrocarbons and 


Prewar Commercial Fuels 
(All with same lead content except where indicated) 














Hydrocarbon Lean Mixture | Rich Mixture Difference 
EE aa iigass kotha eh ice dhe 98% 0-0 77 100 +23 
ands pic tic favus eer died 70 93 +23 
MMR ET ROU ANG 445 Bs Na Keke 0 sos ave 57 99 +42 
i cdscsdgavais'sis choos 54 76 422 

2d. cccsdecasass 47 49 +2 
“100 Octane” (1938).................. 42 52 +10 
| SYR 42 46 +4 
a sdekessa 42 40 a % 
(Sg ea 31 34 + 3 
91 Octane” (1938)................ 28 37 +9 
AE Rete ike sian nkts ve cass 21 19 —2 
eels ee aces bids a0 0 66 ke bn clet 21 15 — 6 
a inn oo A nto eic.e on 14 14 0 
“73 Octane” (1938) (no lead).......... 2 9 +7 




















These ratings are not true quality measurements, 
but do serve to indicate the wide variations in fuel 
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Pressure-volume relationship 


performance that can be obtained by varying engine 
operating conditions. The great differences in the 
lean mixture and rich mixture ratings of some of 
these fuels show that it is extremely important that 
the tests used to evaluate the fuels determine their 
quality in actual flight. 

Figure 5 shows graphically the data in Table D. 

Two things are of particular interest: 

1. Existence of hydrocarbons that, with both lean and 
rich mixtures, exceed old style 100-octane gasoline in 
anti-knock quality. 

2. The extremely great rate of change in anti-knock 
quality, in many cases, between lean mixture and rich 
mixture. Should the latter more nearly represent aver- 
age flight performance than the former, the actual rela- 
tive performance would in some cases be the opposite 
from that derived from data based on lean mixture 
ratings. 

Figure 6 shows a similar quality relation between 

old commercial fuels and a few presently available 
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commercial blending agents. The same two points 
are seen. 

Assuming that between the two extremes lie actual 
knocking conditions experienced in flight, it is- ob- 
viously important to know just where incipient knock 
is reached under different flight conditions and in 
different engines. 


Evaluating Fuel Quality 


To redesign engines and aircraft to take full ad- 
vantage of fuel improvements is no easy task. One 
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Commercial blending agents 


phase of the job is to prove by adequate full-scale 
engine tests that the fuel has the added quality, how 
much and under what conditions of operation. An- 
other is to determine what changes in superchargers, 
carburetors, ignition systems, coolers, etc., must be 
made to get the most from the new fuel-new engine 
combination. The fuel and the engine are, in a sense, 
like the hen and the egg—which comes first? 

The engine manufacturer cannot build his engine 
in production quantities until the fuel it needs is 
commercially available. The refiner cannot build the 
equipment for making the fuel. without knowing 
what its composition must be to meet the needs of 
the engine. The fuel designer in his laboratories must 
arrive at this composition on the basis of practical 
tests. To meet this need—the very foundation of 
fuel and engine improvement—Standard Oil Devel- 
opment Company has built a full-scale multicylinder 
engine-test stand. 


Importance of New Multicylinder Test Stand 


It is quite impossible to do all fuel-test work on 
engines in flight, for several good reasons. For ex- 
ample, flight conditions of air-temperature-to-car- 
buretor and air-temperature-to-cooling-fins cannot 
be reproduced from day to day. Also, it is desirable 
in rating fuels to approach knocking conditions— 
thereby occasionally deyeloping true knock, a most 
dangerous condition in flight. While a good bit of 
flight data are absolutely necessary, it is generally 
desirable to obtain the background data on full-scale 
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Pure compounds 


laboratory engines and then to check special points 
by flight tests. It is for such evaluations of presently 
available commercial blending agents and of promis- 
ing experimental products that the new full-scale 
test stand has been built. 

By present standards, petroleum as found in na- 
ture provides very poor aviation fuels. Broken down 
and synthesized, however,.it gives exceedingly good 
fuels. As it will be produced in the future, petroleum 
gives promise of even greater improvements in anti- 
knock quality. Even now—in the midst of war— 
much can be done to improve fuel quality by selec- 
ion of available products and modification of exist- 
ing plants. Such improvements are the immediate 
aim of all of us operating the test stand, so that no 
matter how long the war, the Armed Forces will 
have available the best possible fuels compatible 
with the huge amounts required. 
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PROCESSING OF 


West Texas Sour Crudes 


L. R. GRAY, Chief Technologist 
Wood River Refinery, Shell Oil Company, Inc. 








This report is intended to summarize the experience gained 
in this refinery with corrosion problems encountered in proc- 
essing sour crudes. Corrosion rates, use of alloys, and use of 
alkaline agents are included, Data are presented for topping 
in Section | and for cracking and coking in Section Hl. 





Section Ill is included to summarize our experience in de- 
salting crude oils, together with data which may be of value 
in justifying installation of salt-removai facilities. 

Section IV summarizes the standard safety and maintenance 
practices which have been adopted for the handling of equip- 
ment processing sour crude. 





— oud 





SECTION | 
Corrosion Experience—Topping Units 


un data included here have been obtained from the 
operation of a 35,000-barrels-per-day topping unit, process- 
ing 100 percent West Texas crude of about 1.5 percent sulfur 
content and a salt content after desalting of 11 pounds per 
M barrels. The unit is comprised of three columns which 
successively take overhead hexanes and lighter, light straight- 
run gasoline, and straight-run naphtha. The on-stream time 
averages 94.5 percent. The operating cycle is 6 months per 
run, with approximately one week downtime for mainte- 
nance and inspection between runs. The unit is equipped with 
seven direct-fired heaters, which are so manifolded that they 
can be shut down for maintenance and inspection as required 
without interrupting operation. Heater-tube inspection 
periods vary from 100 to 180 days. 

The light straight-run gasoline and straight-run naphtha 
are scrubbed with caustic soda at the unit to remove H.S, 
while NHs is injected into the vapor lines from the three 
fractionating columns (in sufficient quantity to maintain the 
pH of the accumulator water at 8.4) to reduce corrosion to 
the condenser shells and tubes. Chemical consumption is as 


follows: 
Caustic Soda 0.2 Ib./bbl. 
Ammonia 0.04 Ib./bbl. 
Corrosion rates for individual equipment items are as 
follows: 


Columns 
No. 1 Column 
e column operates at a top temperature of 200° F. and a bottom 
temperature of 450° F., taking hexanes and lighter overhead. The 
vessel is all steel with steel trays and cast-iron caps. Corrosion allow- 
ance is 3/16-inch. No significant corrosion has been observed in over 
two years of operation. 


No. 2 Column ; 

Operating temperatures are 320° F. top and 550° F. bottom, taking 
light straight-run gasoline (180°-290° F.) ovethead. The column is steel 
(%-inch corrosion allowance) with steel trays and cast-iron caps. No 
significant corrosion has been observed in four years’ operation. 


No. 3 Column 

Operating temperatures are 345° F. top and 650° F. bottom, produc- 
ing 440-end-point straight-run naphtha overhead and a 680-end-point 
gasoil sidecut. Originally, this column’ was steel (%-inch corrosion 
allowance) with stainless type 405 alloy trays and caps below the feed 
tray, and steel trays with pressed steel caps above the feed tray. Corro- 
sion was encountered below the feed tray. 


The maximum corrosion rate, observed near the reboiler 
return, was 6/64-inch per year. A 5/64-inch liner of 12 per- 
cent chrome steel was installed which covers the bottom 
head and shell up to the bottom of the tray above the feed 
tray. 

A similar topping unit operating alternately on sour and 
sweet crude experienced similar corrosion in the No. 3 
Column, and a brick lining was installed, which has been 
in service five years with satisfactory results. 
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_ Some localized corrosion, observed on the top tray ad- 
jacent to the reflux return sump, has been eliminated by in- 
stalling a monel liner over the area attacked. 


Heater Tubes 

No. 1 Column Reboiler 

This heater is a standard Foster-Wheeler heater, end fired, with 
radiant tubes on both sidewalls. The coil outlet temperature is 500° F. 
The tubes are steel, 5-inch I.P.S. with .375-inch wall and 6-inch with 
.432-inch wall. The maximum corrosion observed occurs in the radiant 
bank where an average rate of 36/64-inch per year is experienced. How- 
ever, the corrosion is irregular. In some cases, ruptures have occurred 
on one side while the opposite side of the tube is relatively free of 
attack. In all cases the maximum corrosion occurs on the side of the 
tube exposed to the flame. 


No. 2 Column Reboiler 

e heaters in this service are of the strictly convection type with 
the tubes arranged in 11-12 horizontal rows above the firebox. The 
maximum corrosion rate occurs in the bottom (radiant) row, the 
average rate being 70/64-inch per year in this row. Life is about six 
months. The corrosion rates in the second and third rows from the 
bottom are 31/64-inch and 19/64-inch per year, respectively. Life of 
the second row is about one year. Above this row tube life exceeds two 
years. All tubes are standard 900-pound steel pipe. 


No. 3 Column Feed Plate Reboiler 

The heaters in this service are similar te No. 2 column reboiler. 
Corrosion is maximum in the bottom (radiant) row, the average rate 
in this row being 48/64-inch per year. The corrosion rates in the second 
and third rows are 33/64-inch and 28/64-inch per year, respectively. All 
tubes are 900-pound steel pipe. 


No. 3 Column Bottom Reboiler 

The heaters in this service are similar to the No. 2 column reboiler 
furnaces. Corrosion is highest in the bottom (radiant) row. The rate 
varies widely from 6/64-inch to 36/64-inch per year, but the reason is 
unknown. In the second and third rows, corrosion rates vary similarly, 
ranging from 9/64-inch to 36/64-inch in the second row, and 6/64-inch 
to 24/64-inch in ths third row. 


Three 7-percent-chrome tubes installed in the bottom of 
this heater have been in service for ‘three years, and no ap- 
preciable corrosion has occurred. The remaining tubes in the 
bottom row of this furnace are standard 900-pound steel pipe 
and - been replaced five times during the three-year 
period. 


Heat Exchange Equipment 


No. 1 Column Condenser 
he unit consists of two steel shells in parallel. No significant shell 
corrosion has occurred. 

The tube bundle is made up of 34-inch, 14 B.W.G. admiralty* tubes, and 
an average life of 1 to 1% years is experienced. There is some indication 
of poor vapor distribution due to the deposition of salts, and provisions 
are being made to wash the shell side.with water. These units have been 
in service only two years, and the data available should not be con- 
sidered final. 


No. 2 Column Condenser 

This unit consists of three shells in series. The top (hot) shell was 
lined with monel initially, but the center and bottom shells are steel. 
The corrosion rate is 4/64-inch and 1/64-inch per year, respectively, in 
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center and bottom shells. The monel-lined shell shows no sign of 
corrosive attack. 

The tube bundles are constructed of %-inch, 14 B.W.G. admiralty 
tubes, with a minimum life of 18 months, and an average life of over 
two years. 


No. 3 Column Vapor-to-Crude Exchanger 

This exchanger is made up of four shells connected in two banks of 
two in series. The corrosion rate in the bottom shells varies from 1/64- 
inch to 6/64-inch per year, while the rate in the upper shells is some- 
what less. 

The life of 34-inch, 14 B.W.G. admiralty bundles varies from 5 to 23 
months, averaging about 11 months. It is estimated that steel bundles 
would last 3 months in this service. 


No. 3 Tops Coolers 
The shells are steel, and no appreciable corrosion has been encountered. 
Bundles made up of %-inch, 14 B.W.G. steel tubes have an average life 


of 25 months. Recently the bundles have been retubed with admiralty. 


* All admiralty tubes now used in the refinery contain arsenic, 
antimony, or phosphorus to reduce dezincification. 


Residue-to-Crude Exchanger j : 2 : 

The exchanger is composed of four units, connected in series, with 
steel shells, and tube bundles of %-inch, 14 B.W.G. steel tubes. Corro- 
sion to the shells is slight. The hottest bundle (where residue is 650° F.) 
has a life of about 12 to 13 months. The other three bundles have been 
in service 4 years. “Croloy 7” tubes were installed in one bundle (the 
second exchanger in series, counting from the hot end) and have been 
in service 13 months. Recent inspections indicate they are still in good 
condition. 
Process Piping fs 

All process piping is steel. The maximum corrosion rate encountered 
in any of these lines is 12/64-inch per year. 


| SECTION II 
Corrosion Experience—Cracking Units 


aus data included in this section have been obtained from 
the operation of a 15,000-barrel-per-day two-coil selective 
cracking and continuous residuum coking unit. .The unit, 
which consists of two parallel cracking sections and a two- 
furnace coking section, operates on a blend of reduced crudes 
of about 20 to 22 API gravity, containing 30 to 50 percent of 
West Texas stocks. The operating cycle is 60 to 70 days 
with about 3 to 5 days’ downtime for-inspection and mainte- 
nance between runs. On-stream time about 91 percent. 


Lime is injected into the unit to.reduce corrosion, the 
amount used being 0.4 to 0.5 pounds per barrel of topped 
crude charged. (It should be noted in this connection that 
lime has little effect where it does not actually contact the 
metal.) The method of injection is as follows: Hydrated 
lime is mixed with topped crude in two 2400-gallon tanks, 
agitated by a propeller-mixer located in the bottom of the 
tanks, to form a slurry containing 0.5 pound of lime per 
gallon of oil. The slurry is injected into the topped-crude 
stream on the downstream side of the centrifugal unit charge 
pump. Steel reciprocating pumps and displacement meters 
are used for handling and measuring the slurry. 

Temperature has been found to exert an appreciable in- 
fluence on the rate of corrosion. In the range of 700 to 800° 
F. corrosion is particularly severe, with the maximum rate 
occurring at about 750° F. Above and below this range, the 
attack decreases in severity. 

Corrosion data are summarized below for the various items 
of equipment. All corrosion rates, unless otherwise noted, 
apply to operation when using lime. No ammonia is used on 
this cracking unit. 


Light-Oil Furnaces and Lines 


The furnaces are of Alcorn design, with radiant heating and 
soaking sections, and a central downflow convection section. 
During initial operation, severe corrosion was experienced in 
the steel convection tubes of this furnace, which charges a 
660-end-point gasoil. Corrosion rates were 20/64-inch per 
year in the top (outlet) tubes and 11/64-inch per year in the 
bottom (inlet) tubes. Oil temperatures in the convection 
section are 600° F. inlet and 800° F. outlet. The steel tubes 
were replaced with 5-percent chrome, 0.5 percent molly. 
alloy, which has been very satisfactory; metal loss is only 
1/64-inch per year.. 

The tubes in the radiant sections of the furnace are 5-per- 
cent-chrome, 0.5 moly. (original equipment) and corrosion 
has been very low*(less than 1/64-inch per year in the roof 
soaking section, which operates in the temperature range 
900 to 935° F.). 

_No serious corrosion has been observed in the steel light- 
oil hot-oil pump suction and discharge lines. 


Heavy Oil Furnaces and Lines 


These furnaces are of the Equiflux “Type A” design. Tube 
and line corrosion is severe in this section of the plant, and 
alloy is used to a considerable extent. The actual corrosion 
rates experienced are listed in Table 1. Since obtaining these 
data, the steel heavy-oil hot-oil pump block on the east 
cracking section has been replaced with 5-percent-chrome 
a'loy block while the west section block was lined with 25- 
percent-chrome, 12 percent Ni-alloy. The pumps will be 
discussed further in a separate section on pump construction. 


Coking Furnace and Lines 


._ Corrosion rates on this equipment are relatively mild, as 
indicated in Table 2. In general, tube replacements in these 
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furnaces are necessitated by swells, cracks and external 
oxidation rather than by corrosion. 


Vessels 
The cracking section main fractionators are steel and high 
corrosion rates were experienced during the initial period 
of operation as follows: 








LOCATION Approx. Temp. Rate 
De Tet nn 65. asd waco Cece hee ‘ 735° F. 21/64 inch per year 
eee Shs, Ui, TROD i os or oo en ces icckes 600° F. 5/16 inch per year 
WU BES 5c Sees 5c 2 oa thle wean 500° F. 0.7/64 inch per year 











A ganister liner was installed but proved unsatisfactory. 
Subsequently the ganister was replaced with a 12-percent- 
chrome liner (type 410) which extends upward to the bottom 
of the 11th tray (trays are numbered from bottom up). 

The light-oil accumulators which operate at about 600° F. 
originally were steel. Corrosion was encountered at a rate 
of 4/64- to 6/64-inch per year, the maximum rate being ob- 
served in the center of the vessel. A brick liner was installed, 
but this proved unsatisfactory and was replaced with a type 
410 liner. ’ 

The flash chambers on the cracking section are steel, 
originally metallized with .015-.02-inch of aluminum, The 
metallized coating was unsatisfactory and a _ 12-percent- 
chrome liner (type 410) was installed. The corrosion rate 
prior to the installation of the liner is not definitely known 
for the liner was installed as soon as corrosion was detected. 
This was required, since the vessel was operating at its 
maximum pressure rating. Operating temperatures are 840° 
F. bottom and 800° F. top. 

The reaction chambers are steel with a metallized alum- 


.inum internal coating (.015-.020-inch). The metallized coat- 


ing failed early in the operation of the unit but the steel 
vessel has not been seriously corroded in 8 years’ operation. 
Operating temperature is 890-900° F. 

The coke chambers are steel and were originally metallized 
with aluminum, which proved unsatisfactory. The maximum 
corrosion rate experienced was 12/64-inch per year at the 
top of the chambers, which operate at 850-860° The 
vesrus are now lined with 12-percent-chrome (type 405) 
alloy. 

The fractionator on the coking section originally was steel. 
Corrosion was experienced in the column as follows: 








LOCATION* Temp., °F. Rate—Inches/Year 
Approx. 500 2/64 | 
Approx. 600 4/64 
800 6/64 














* Trays numbered from bottom up. 


The column is now lined with 12-percent-chrome alloy 


from the bottom up to tray No. 11. The liner, which origin- 


ally was installed up to tray 3, has been extended as required 
by the corrosion experienced. 

The stripping column on the coking section is fed from 
the 5th tray of the coking fractionator. The steel vessel 
corroded at a rate of 5/64-inch per year, A 12-percent-chrome 
alloy liner (type 410) is now in service. 
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TABLE 1 
Corrosion Rates—Heavy Oil Furnaces, Pump and Lines 
































CORROSION RATE RATIO— 
(Corrosion without Lime/ 
(64th Inches/Year) Corrosion with Lime) 
; Operating 
Dubbs No. 17 Material Temp. Prior 1939 | 1940-1941 | 1942-1943 | Prior 1939 | 1940-1941 | 1942-1943 
H. O, Furmace—Convection Tubes 1-12.....................200-- 5 percent Cr. 8.4 9.1 12 2.5 3.9 3.7 
Convection Tubes 1-12..........: Ph cachihd athe unimed 7 percent Cr. 735-815 sais ny 6 hows Bem” 3.7 
Convection Tubes 13-34. .. 0... 2. ccc cccccceecess 5 percent Cr. 15.6 Laas 15 2.5 4.6 
Convection Tubes 13-24............ 43 cv eb aetanee 7 percent Cr. None in Service 
NS rr ee 5 percent Cr. 815-895 9.5 fe 4 16 2.7 6.4 
Radiant Tubes..... 25-40..... BR Katncdocceseveess 7 percent Cr. Qe: gaat 8 webs 6.4 
ec oon ouida tac céeapasscnus 7 percent Cr. 3.9 dade 4 ee ae tats 
2.5 . 
I Sa NS le Se aldben wcescenccadee Steel 700-750 hens 24.5 32 ics Pes, 
H. 0. Suction EIT oss soc cceasicvcsesccvceses 5 percent Cr. 700-750 9.9 5.4 as 3.9 
H. O. ee NS 8 Sno. 0< dei Gn euerccesaicoss ses 5 percent Cr. 700-750 9.9 ate te 3.9 
Vapor Li ee aL e os Lik ivedseamiieis ies goteed 5 percent Cr. 800-815 (Same as’ H.O. Furn. Conv. Tubes) 
Quench Suction atk un ccceedbebaws evenan’ ouea's Steel | 11.9 24 sien 











Heat-Exchange Equipment 

The gasoline condensers on both the cracking and coking 
sections are of shell-and-tube design, with steel shells. and 
admiralty tubes. No serious corrosion is experienced. Tube 
bundle life (l-inch, 12 B.W.G. tubes) averages 3 to 4 years 
on the cracking sections and 2 to 3 years on the coking 
sections. 

Process Lines 


Both the light-oil and heavy-oil transfer lines originally 
were 5-percent-chrome, 0.5 percent moly. piping. Corrosion 
is low—less than 1/64-inch per year. Operating tempera- 
tures are 980° F. and 900° F. respectively. 

Metal loss in the drawoff line from the reaction chamber 
to flash chamber is high. Where steel pipe is used, rates as 
high as 11/64-inch per year are experienced. There are in- 
dications that this may be due as much to erosion as to 
corrosion. Some 5-percent- and 7-percent-chrome piping 
has been used with little advantage being noted over the 
use of steel. The temperature is about 875° F. 

The residue drawoff line from the flash chamber origin- 
ally was steel, and corrosion rates as high as 18/64-inch per 
year were experienced. Most of the steel pipe has been re- 
placed with 5-percent-chrome alloy. 

No corrosion difficulties have been encountered with the 
steel coking furnace transfer lines which operate at about 
930° F. Rates are about 2/64-inch per year maximum, the 
average being about 1/64-inch. 

Corrosion to the vapor line from the coke chambers to 
the fractionator (temperature 850° F.) is severe, metal loss 
averaging 12/64-inch per year (maximum 18/64-inch) with 
steel piping. Five-percent-chrome alloy is now used, and 
the corrosion rate is about 2.5/64-inch per year. 

Steel tar-oil lines from the bottom of the coking fraction- 
ator, (temperature 800° F.) corrode at a rate of about 12/64- 
inch per year. Five-percent-chrome alloy is now used and 
losses are reduced to 3.6/64-inch per year. 


Pumps 

All hot-oil pumps are Worthington duplex, outside-end- 
packed, double-acting plunger pumps, with steel blocks and 
valve covers, heat-treated stainless-steel valves, valve seats 
and springs, and steel plungers with Janney alloy-steel 
jackets. Corrosion to the light-oil pump blocks has been 
light; however, the heavy-oil and coker blocks are severely 
attacked, the rates being about 24/64- and 32/64-inch per 
year, respectively. Recent data indicate rates of 60/64-inch 
per year in the latter. The increase has been attributed to 
the elimination of lime injection. 


TABLE 2 


Corrosion Rates—Coking Furnaces and Lines 
Furnace “A’’ Coking Section (Equiflux Type A) 














Operating Corrosion Rate 

Temp. °F Material (Inches per Year) 
Convection Tubes. ....... 800-850 5 percent Chrome . 2.2/64 
Radiant Tubes........... 850-950 Calorized 144 percent Cr. 1/64 
CN tabs <os0 a 5ae 800-950 5 percent Chrome 1/64 
Crossovers............... 850 5 percent Chrome ies 

Furnace “B’’ Coking Section (Equiflux Type B) 

Convection Tubes. ....... 800—850 5 percent Chrome 3.4/64 
liant Tubes........... 850-950 Calorized 144 inch Cr. 3.0/64 
a 850 9 percent Cr. sea 











In order to reduce the corrosion experienced in the heavy- 
oil blocks, a 5-percent-chrome block was installed on the 
east section, while the west section block was lined with 
25-12-percent-chrome Ni-steel by depositing weld metal in 
the block. As yet, no data are available to indicate how suc- 
cessful this lining method has been. 

Inspection of pump blocks is a difficult task, since the 
maximum corrosion occurs internally across the web divid- 
ing the plunger chambers, and between the valve seats and 
plunger chamber, where the steel is subject to corrosion on 
both sides. Special calipers have been designed to inspect 
these regions. Failure at any of these points is not a safety 
hazard, of course, but does render the pump inoperative 
due to internal bypassing of the liquid. 

Plunger liners are now made at the refinery machine 
shop, by shrinking 14-16-percent-chrome sleeves (heat 
treated to 450-500 Brinell) on the plungers. The original 
steel valve covers have been provided with a 12-percent- 
chrome alloy (type 410) tapered sleeve cover. 

Two Worthington 6-inch x 12-inch duplex piston pumps 
in quench-oil service (operating temperature 700° F.) origin- 
ally were equipped with steel liquid ends. Corrosion was 
severe (5/64-12/64-inch per year), and the blocks have been 
replaced with 5-percent-chrome alloy. 

The hot-residue pumps charging the coking section are 
steel reciprocating pumps. Cracked-gasoline reflux pumps 
are centrifugal with cast semi-steel case and impeller. 


Storage Tanks 


Corrosion to storage tanks occurs primarily in two loca- 
tions; the roof and the tank bottom and lower ring. Actual 
corrosion rates are available only for storage tanks handling 
West Texas reduced crude and cracked residue. Rates in 
both these services are 2/64-inch to 3/64-inch per year for 
roof plates and about 1/64-inch per year for side plates. 
Experience indicates that crude-tank corrosion rates are not 
much greater than those encountered in residue service. 


Relative Corrosion Rate and Relative Cost of Alloys 


The relative corrosion rate for steel and various alloys 
was determined on a straight-run-naphtha reforming fur- 
nace charging West Texas naphtha. The results are included 
in Table 3, together with data published by National Tube 
Company. "These data have been found to apply to crack- 
ing processes in general without excessive error. The approxi- 
mate relative cost of the alloys is included tor comparison. 

In general, 5-percent-chrome, 0.5-percent- -moly, steel is 
being used for furnace tubes and lines, except in a few loca- 
tions where higher chrome contents are economical. Furnace 
return bends usually are installed with higher chromium 
content than the tubes; i.e., 7-percent return bends with 

















TABLE 3 
Relative Corrosion Rate for Alloys 
Relative Corrosion Rate R 
Relative 

MATERIAL Shell Data | Natl. Tube Data Cost* 
a. SE Rs or ee ne 1.00 1.00 1.00 
5 percent Chrome, 0.5 percent Moly....... 0.38 0.28 3.30 
7 percent Chrome, 0.5 percent Moly....... 0.17 0.23 3.70 
9 percent Chrome, 1.5 percent Moly....... 0.11 0.19 is 
8 percent Chrome, 1 percent Moly......... ae ae 4.35 
18 percent Chrome, 8 percent Ni-Ti........ 14.49 











The hot oil pump suction and discharge lines are 5-percent-chrome 
steel and corroded at a rate of about 2/64-inch per year. 
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* Based on data in National Tube Company Bulletin No. 26 (Re- 
vised 1942). 
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TABLE 4 








PUMP SERVICE Reduced Crude Charge Cracker H. P. Quench Cracker L. P. Quench Coker Charge Gasoline Reflux 
Es 16s he dive Gack cpcevacsenctons 300 650 560 790 120 
— Pett. no Newe we REE Ces aie aed cast steel 11.5%-13% chrome cast steel 11.5%-13% chrome _ cast steel 
SE WRN os 5s Miseadss ced eect eae ates nickel cast iron 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome nickel cast iron 
_ CEN ie ere re ee rnin” nickel cast iron 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome nickel cast iron 
SARIOE WORE MING 59:3 oniss os cone dnensinstine hs 11.5%-13% chrome 11.5%-13% chrome si J oe oa mat pee case-hardened steel 
stelli stelli 
BS ra POL STAs 5 arc’ cus see Pad ee SAE 3440 H.T. steel 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome SAE 2330 H.T. steel 
EE MONON. 5 ci tcan ap ka wiles we can't ce ciated 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome 11.5%-13% chrome 
350 Brinell stellited stellited 























5-percent tubes, 9-percent return bends with 7-percent tubes. 
This has been done to avoid frequent replacement of return 
bends since two tubes must be destroyed to replace a bend. 

Liners now in service are exclusively 12-percent-chrome 
alloys. The higher cost of these alloys is justified by the high 
installation labor cost and reduction of downtime on the unit, 
both of which favor the use of those alloys which are suffi- 
ciently resistant to avoid frequent liner repairs and renewals. 

Ganister and brick liners were installed in the main frac- 
tionator and strippers, respectively, but cracking and spalling 
were experienced and maintenance was excessive. 

Field resistance-welded stainless (14-percent-chrome) 
liners have been tried, and found to be unsatisfactory; ex- 
cessive cracking and buckling of the liner was experienced, 
which permitted corrosion to the vessel behind the liner. 

The following vessels are now protected with plug-welded 
strip liners; cracking main fractionators, cracking flash 
chambers, cracking L.O. strippers, coking fractionator, cok- 
ing stripper and coke chambers. The coke chamber installa- 
tions, which are in the most severe service from the stand- 
point of buckling due to temperature variations, have been 
in place up to 4 years, with satisfactory results. These in- 
stallations employed type 405 strips, 0.109-inch thick and 
3 inches wide, having 7%-inch-diameter plug welds on 1¥4- 
inch centers. The selection of strip- and plug-weld dimen- 
sions are based on the results of extensive tests conducted 
by A. O. Smith Corporation. These tests duplicated insofar 
as practicable the temperature cycles in our coking opera- 
tions, and proved rather conclusively that plug welds were 
necessary to provide adequate heat transfer from the liner 


to the vessel wall to reduce differential expansion during 
temperature changes in the coking cycle. 


Units Designed for West Texas Operation 

An 18,000-barrel-per-day once-through cracking and con- 
tinuous-coking unit is in service in this refinery, operating 
on 100 percent West Texas reduced crude. This unit, which 
was designed to handle West Texas reduced crude, was 
provided with 7-percent-chrome alloy furnace tubes and 
12-percent-chrome alloy lined columns. No corrosion diffi- 
culties have been experienced. 

A quench-oil heat-exchanger installation preheating re- 
duced crude charge to this unit was equipped with steel 
tubes. The average life is less than 2 years. Replacements 
are now being made with 5-percent-chrome alloy tubes. 
Quench-oil temperatures are 665° F. inlet and 475° F. outlet; 
oomnene crude temperatures are 375° F. inlet and 460° F. 
outlet. 

Condenser bundles have %-inch, 14 B.W.G. admiralty 
tubes. No hydrocarbon-side corrosion is encountered. (It is 
standard practice to use Muntz metal or naval brass tube 
sheets with admiralty tubes.) 

Typical pump specifications at this unit are listed in Table 
4. Liberal use of alloy is made to resist corrosion. 


Effect of Salt in Reduced Crude on Corrosion 
Some evidence has been obtained to show the effect of salt 
in the topped crude on the corrosion experienced in cracking 
operations. This will be discussed in the section on desalting 
of crude oil. 


SECTION Ill 
Desalting Crude Oils 


| operations at’this refinery have been con- 
fined primarily to two crudes, West Texas and Kansas- 
Healdton. Operation on the former crude is consistently 
good and has been standardized. The results obtained on 
Kansas-Healdton are not as satisfactory, and the operating 
procedure is still undergoing development. 

West Texas crude charged consists of a mixture of South- 
western crude, of which the following composition is typical: 


Percent 
Natural gasoline . 
New Mexico 23.9 
West Texas 63.2 
North Texas 2.7 
Wildcat Jim 3.6 


The method of desalting consists of contacting the crude 
with water, followed by hot settling under pressure. Under 
the conditions employed, a salt removal of about 85 percent 
is regularly obtained, the salt content of the washer crude 
being about 10 pounds per 1000 barrels. - 


Equipment 
Two 35,000-barrels-per-day three-column topping units are 
equipped with desalting facilities, which include the following 
items of equipment: 


_l. Three vertical salt settlers, each 10 x 40 feet equipped with an oil- 
distributor spider, and trylines. Each distributor is constructed of four 
parallel horizontal sections of 3-inch pipe connected to a 6-inch header, 
drilled with 1-inch holes on 1%-inch centers looking up alternately to 
right and to left at an angle of 30 degrees from the vertical. Trylines 
are provided on each settler, located on 2%- to 3-foot centers. 

2. Water-injection pump. 

3. Caustic-injection pump. 

4. Brine-recirculation pump (on one unit only). 

5. Mixers for contacting the crude with water. Duriron, Hi-Hat, and 
globe valve mixers have been used. 


The flow through the system is as follows: Crude oil is 
preheated in heat exchangers to a temperature of 220-240° F., 
after which water and caustic solution are injected into the 
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crude stream ahead of the mixers. Following the mixers, the 
crude-water emulsion enters the settlers through the dis- 
tributor. (A brine level of 24-27 feet is maintained in the 
settler, so that the distributor is located 21-24 feet below the 
water-oil interface.) Desalted oil flows out the top of the 
settler, while brine is drained from the bottom of the vessel 
using a Hancock “Flo-Control” valve to control the brine- 
oil interface. 


Factors Affecting Desalting of West Texas Crude 
Salt is present in crude oils in two forms: (1) As brine 
droplets dispersed in the oil, and (2) as microscopic particles 
of solid salt. Both forms are frequently protected by a 
layer of wax or natural emulsifying agent in the crude. In 
order to remove the salt, it is necessary to mix intimately 
the crude oil with water, forming an emulsion, which then 
must be broken in the settling vessel. Several factors are of 
importance in the two operations, and are considered below. 
It is emphasized that these results apply primarily to West 
Texas crude. Variations in procedure necessary for desalting 

of,other crude will be considered in a separate section. 


(A) Intimacy of Mixing 

Approximately 30 pounds pressure drop across the mixers 
appears to be optimum for maximum salt removal. Higher 
pressure drops result in the formation of more stable emul- 
sions, which are difficult to break; lower pressure drops do 
not disperse the water injected sufficiently, and desalting 
efficiency is reduced. 


(B) Volume of Water Injected 

Normally the water-injection rate amounts to about 2.5 
percent of the crude, although the actual value is dependent 
on the salt content of the crude, and the brine concentra- 
tion maintained. The latter will be discussed below. 

Brine recirculation facilities were provided in the original 
installation (to permit recycling up to 20 percent of brine), 
but have been found unnecessary. Actually somewhat higher 
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salt removal efficiencies were obtained immediately after re- 
circulation was discontinued, although this may be partially 
accounted for by an increase in the temperature in the salt 
settlers which occurred at the same time. 


(C) Position of Water-Oil Interface Relative to the Oil In- 
jection Point 

Injection of the emulsified water and oil into the aqueous 
phase has been found to be essential to good desalting. The 
position of the interface exerts a considerable influence on 
the results obtained, as indicated by the data shown in 
Table 5 

Further development work indicated that most satisfactory 
—- resulted when the brine-oil interface is maintained 

out 20-25 feet above the oil-injection point. This indicates 
that demulsification occurs largely during the passage of 
the oil droplets through the aqueous phase. 

The position of the brine-oil interface is considered to be 
that point where appreciable oil-has started to separate. 
Actually the crude at higher levels contains considerable 
quantities of water, as shown in Table 6. For the case 
shown, the interface is said to be 8 to 9 feet above the inlet. 


(D) Brine Concentration 

Operating experience indicates that a brine concentration 
of 2.5-4.0 pounds salt per barrel of brine is desirable for 
maximum salt removal and minimum water consumption. 
This is shown by data in Table 7. The improved salt re- 
moval obtained may be attributed to two factors: (1) 
Stronger brines contain higher concentrations of those de- 
mulsifers which occur naturally in the crude and which are 
extracted by the caustic soda injected into the crudeand (2) 
a greater differential in specific gravities of the salt “solution 
and the crude. 


(E) Effect of pH of Brine 

he pH of the brine should be maintained at a relatively 
high value (8.0 to 9.0 is about optimum) by the injection 
of 5° Be’ caustic soda solution into the crude stream ahead 
of the mixers. Caustic consumption is low (about 0.01 pound 
per barrel of crude, or less) and the higher pH, in addition 
to improving salt removal, tends to reduce corrosion to the 
salt settlers. Partially spent soda from straight-run naphtha 
scrubbers (for removing H:S) can be used without delete- 
rious effect to desalting efficiency. 


(F) Operating Temperature 

Temperatures of at least 200° F. should be maintained in 
the salt settlers, and 250° F. is highly desirable, since the 
higher temperature is of value in breaking emulsions, At 
present - settlers at this refinery operate in the range of 


220-240° 


(G) Operating Pressure 

The pressure is not a vital consideration. It is only neces- 
sary that the pressure be maintained high enough to avoid 
appreciable vaporization. The operating pressure used at this 
refinery is about 150 pounds per square inch. 


(H) Residence Time 

High residence times are of value in obtaining maximum 
salt removal. The data included in Table 8 will illustrate 
this effect. It is recommended that the throughput be limited 
to 500 barrels per hour per settler for 10x 40 feet settlers. 
Vessels of other sizes may be used, but the throughput 
should be limited in proportion to the available residence 
time for the oil. Vertical vessels of smaller diameter have 
not been used, and no data are available concerning their 
efficiency. With vessels of very small diameter, the vertical 
oil velocity may increase sufficiently to reduce appreciably 
the rate of settling of the water, and, consequently, salt 
removal. 

Of course, other methods of coalescing the dispersed 

water have been proposed, among which are the following: 


(1) Gentle Agitation. This is carried out by passing the oil-water emul- 
sion through long pipes at relatively low velocity. The mixture is in- 
troduced into a settling vessel to permit separation of the two phases. 

(2) Solid Contact. This method utilizes a vessel packed with Raschig 
rings, steel wool, glass wool, excelsior or similar material to coalesce 
the water. Final separation occurs in a settling vessel which follows. 

(3) Centrifugal. The dispersed brine may be removed by centrifuging 
the crude oil. 


The first of these methods is recommended by certain 
suppliers of proprietary treating agents and demulsifiers for 
salt removal. The second has been used successfully for 
coalescing water and treating agents in other products but 
we have had no experience with them in the desalting of 
crude, 


(1) Accumulation of Solids at Water-Oil Interface 
Erratic operation in the past has been traced to an ac- 
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TABLE 5 
Effect of Interface Location on Salt Removal 





Height of Interface above Oil Inlet-—Feet Salt Removal Percent 



















































































We Gdine Hawn 6:tadndd Park dea Lovato TET oki Ned ce eee aed 35 
ricich ded co 5-6 CRRA IG AN uae MCC Hesdes dc Heh ae Rts 85 
TABLE 6 
Water Gradient in Salt Settler 
Distance Below Inlet—Feet Distance Above Inlet—Feet Water %v 
RS Pee ee ae Se eh ae Rye 100 
| PRE RE a a Reed 5 ath ee Cy © Se 100 
114) 
4} 95-98% 
6)4) 
9 80 
11% 70 
14 50 
16% 35 
TABLE 7 
Effect of Brine Concentration on Salt Removal 
Salt Content of Water Content of 
Washed Crude Washed Crude 
Salt Content of Brine Lb. Salt/Bbl. Lb./M. Barrels Percent 
+ EA PADR RAR peng PoP oh eee 41 2.5 
= <i eey rear ae ee Pee 25 0.7 
ER hie aula s Vane din swaths we ae ote ates 16 0.5 
SE dacdlt Sak balechine ee aan kwapeneee 15 0.5 
Be cdeet Mad ofa) hu cescall Tks ayaa ll 0.2 
Ra dod neice ce 8S oaks ots 12 0.3 
NR eile 8 ia deerkeeiea kn aeatamded gy 0.2 
ERAS RR ENO Brent ee 10 0.3 
RE Le aah: cdc asalsigla 8 0.3 
ME AWele ican swanky eadedch ates esiede 12 0.1 
REE ERR I, Ee ae! 15 0.2 
MMS Tceadt cides ake cacedtecteeles 26 0.4 
TABLE 8 
Effect of Residence Time on Salt Removal 
Salt Contents—Lb./M. Barrel 
Thruput Bbl./Hr./Settler Crude Charge ‘| Desalted Crude 
pia recis heel oe cco ie-in e SUES baie RA Osis Oke oaeee 59 6 
ES <i chia nalcloe <ib<. gues 4 Adlnid es divwiskn eee 59 16 
EE ree he Pee re ore aR ee 59 23 
TABLE 9 
Gotan Bebetre— 0k ile ithe aan oa 8k ccc cee sa ce tcp scostcwee tess 485 
Height of Interface above Injection Point—Feet.......................-. 21 
I EAN ie 65 a sina ob: bic vcbecccsacweacdaeendoecbewded 230 
Water Injection—%v of Crude........... SVs CRE beetle ernie eee 2.5 
Brine Circulation—%v of Crude............ entail cal Cen eee eed None 
I aR eaia st ele ida e's ke pun dialed Cad aaok sce es hen eereee 8.5 
rine Concentration—Lb. Salt/Bbl....... ; ‘ ate ae dire ee 3.13 
Settler Pressure—psig..................00. Aue as cad eeklamees 160 
Weer Sime OE Crea Fn. 5 ing ck ie cree cas cctccccnccecsce 0.1 
Water Content of Washed Crude—%v............ bp PEEP A Pie 0.1 
Salt Content of Crude—Lb./M. Bbl. A ies ees wena ah eae eee 90 
Salt Content of Washed Crude—Lb. /M. TEE RPA CAT BE Me 10 











cumulation of solids (primarily sand and tank scale) at the 
water-oil interface, which stabilizes the water-oil emulsion, 
resulting in high water entrainment, and poor salt removal. 
The difficulty can be eliminated by bypassing the settler and 
draining the interface material through the trylines. 


(J) Initial Salt Content of the Crude 

The salt content of the washed crude is not appreciably 
affected by the salt content of the crude charged. Within 
the range of 50-100 pounds of salt per thousand barrels of 
raw crude, the salt content of the washed crude remains 
constant at about 10-12 1lb./M barrels. 


(K) Od in Effluent Brine 

No difficulty has been experienced with oil entrainment in 
the brine drained from the salt settlers; the oil content of 
the brine is consistently in the range of .003 to .007 percent. 
The brine is drained directly to the sewer without further 
treatment. 


(L) Typical Operating Results 

Table 9 is included to show typical operating data when 
desalting West Texas crude. These data are representative 
of daily routine operating results at the present time. 


Desalting Kansas-Healdton Crude 
Experience has shown that Kansas-Healdton crude can- 
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not be satisfactorily desalted using the procedure applied to 
West Texas. Mixing immediately preceding the salt settlers 
resulted in the formation of a relatively stable emulsion, 
with consequent high water carryover and poor salt removal. 

Recently, favorable results have been obtained by re- 
circulation of brine without fresh water injection (caustic 
is injected, of course, to maintain the pH). The brine is 
injected into the crude stream ahead of the five heat ex- 
changers in series. The brine-oil mixture is gently agitated 
by the turbulence resulting from the passage through the 
heat exchangers, and no additional mixing is provided ahead 
of the settlers. Some water emulsified in the crude charge 
is removed and the salt content of the brine increases during 
the run. Since the topping unit is operated alternately on 
West Texas and Kansas-Healdton crudes, this procedure is 
feasible; the brine concentration is reduced to normal by 
water injection during West Texas runs. 


Use of Demulsifiers 

Some tests have been made of commercial demulsifiers for 
crudes other than West Texas, however, we have not found 
it necessary to apply these materials to our West Texas 
crudes. 

Corrosion to Salt Settlers 

Corrosion to the salt settlers is confined primarily to the 
bottom head and bottom shell region, where maximum rates 
of 11/64-inch per year and 7/64-inch per year have been 
experienced. The corrosion appears to be the result of 
oxygen attack, accelerated by sulfide in the presence of 
water. Oxygen enters dissolved in the water injected, while 
sulfide is due to H2S present in the crude. 

A %-inch ganister liner (Lumnite cement and ground 
brick ganister) has been installed in all salt settlers. Per- 
formance of the liner has been satisfactory. No deteriora- 
tion of the cement has been observed in more than two years 


of service. 
Analytical Methods 
The water content in the crude oil is determined by the 
standard ASTM distillation procedure. 
Salt in crude oil is determined as follows: 


To 200 cc of crude oil are added, in order, 30 ce alcohol, 30 cc acetone, 
50 cc benzol, and 200 ce distilled water. The mixture is shaken after 
each addition, and 15-20 minutes after the water is added. Occasionally 
more benzol is .required to break emulsions. 

A 50 ce aliquot of the aqueous layer is titrated with standard silver 
nitrate (0.1N for high concentrations, 0.01N for low concentrations) 
using potassium chromate indicator. Results are reported by calcu’ating 
the chloride so determined as pounds NaCl per thousand barrels crude. 
Note that in the calculations, allowance should be made for the alcohol 
and acetone, both of which are present in the aqueous layer. 

Salt in brine is determined by direct titration of the brine with stand- 
ard silver nitrate and potassium chromate indicator. Results are reported 
as pounds NaCl per barrel of brine. 


Justification for Salt Removal 

Justification for desalting can be summarized under two 
major groups: Reduction of corrosion, and reduction of 
cleaning of furnaces, heat exchangers and distillation equip- 
ment. Admittedly, the exact effects of desalting may vary 
widely in different refineries, depending on a large number 
of equipment design and operating factors; nevertheless, 
these results should be of advantage for a _ preliminary 
estimate of profitability. 

Maintainence cleaning costs on heat exchangers are defi- 
nitely reduced by salt removal. On topping units it was 
found that desalting reduced the cleaning cycle for the 


residue to crude-oil heat exchangers from 4 to 8 weeks to 
8 to 12 months. No advantage is gained in the other heat 
exchangers since these are used to preheat the crude prior 
to desalting. 

A reduction in cracking-tube deposition can also be 
claimed. No exact data are available, but indications are that 
a considerable portion of the tube deposit is salt. The effect 
is exaggerated when an alkaline agent is injected into the 
cracking unit charge to reduce corrosion. When using soda 
ash as a corrosion inhibitor (0.5 pound per barrel) at a 
cracking plant, the heavy-oil furnace run length was re- 
duced from a normal of 60 to 70 days to 30 days as a resuit 
of soda ash injection. The salt content of the topped crude 
charged at the time of this test was about 100 pounds per 
thousand barrels of topped crude. The solids remaining in 
the tube after steam-air decoking were 80 percent water 
soluble, of which % was soda ash, and % salts normally 
found in crude oils (NaCl, CaCh, etc.). No data are avail- 
able to indicate the effect of salt alone; however, when 
charging residues of much higher salt content, or when 
operating for runs longer than 60 days the effect may be 
appreciable. 

Desalting crude oils reduces corrosion in both topping and 
cracking units. Not only are salt solutions corrosive to 
steel of themselves, but at elevated temperatures certain 
chlorides, principally magnesium chloride, hydrolyze form- 
ing HCl, which is exgremely corrosive, especially in con- 
densers and other similar locations where it comes in con- 
tact with liquid water. (A summary of the corrosive action 
of salt, as well as desalting methods may be found in the 
Bureau of Mines Report R.I. 3422—“Desalting Crude Petro- 
leum—A Review of the Literature’’.) 

On topping units a reduction of heater tube corrosion of 
27 percent was attributed to desalting. No data are available 
to indicate the effect on process lines and vessels; however, 
it is felt that desalting will be of some value here. It should 
be noted that these results are based on use of carbon-steel 
pipe. Alloy piping is used at the topping units to only a 
limited degree, and no evaluation .of its resistance to salt 
attack can.be made. 

On cracking units it has been found that desalting reduces 
corrosion of the heavy-oil furnace tubes some 35 percent. 
This applies to the use of 5-percent-chrome, 0.5 percent 
molybdenum tubes. Lime injection (0.5 pound per barrel 
charge) was employed during the entire test period. Under 
the same conditions, a reduction of 23 percent was observed 
in coker-furnace-tube corrosion rates. 

Some data are available to indicate the effect of desalting 
on steel cracking tubes without lime injection. A 50 percent 
reduction was observed in this case following the inaugura- 
tion of crude desalting. The data were obtained at different 
times, however, and should be used with some reservations, 
especially since the ratio of sweet to sour stocks in the 
residue charged to the cracking unit increased during the 
test period. 

No information is available to show the effect of desalting 
on process line and vessel corrosion in cracking plants. Un- 
doubtedly a reduction occurs; however, a quantitative evalua- 
tion of the advantages of desalting has not been possible. 

In addition, desalting of crude oils produces residual fuel 
oil of a lower B.S.&W. and ash content, asphalts of a higher 
CCk and CS: solubility, and coke of lower ash content. 
Evaluation of these factors must, of course, be applied to 
each refinery separately. 


SECTION iy 
Maintenance and Safety Practices 


=. E chief hazards involved in the processing of sour 
crudes are asphyxiation by H.S vapors, and fires caused by 
the spontaneous ignition of pyrophoric iron sulfide upon 
exposure to air. The former hazard is avoided by the use of 
gas masks in any location where high concentrations of H2S 
exist. The latter hazard occurs in tube bundles and tanks, 
especially those handling light distillates, such as gasolines 
and naphthas, containing H:S. This hazard can be eliminated 
to a considerable degree by treating to remove H:2S as soon 
as practicable in the process system. This is done on the 
topping units where straight-run gasoline and straight-run 
naphtha are caustic scrubbed before leaving the units. The 
caustic scrubbing has the additional advantage of reducing 
corrosion to lines, tanks, etc. 

Gas masks used in the refinery are of three types. Canister 
type gas masks fitted with canisters for hydrocarbon and 
acid gases are used most frequently for general service, such 


October, 1944—_A Gulf Publishing Gompany Publication 


as gauging and sampling crude and other tanks from which 
H:S fumes are evolved. Blower masks (hose masks) are used 
for prolonged work in gaseous or oxygen deficient at- 
mospheres. The blower supplying air is hand-operated for 
maximum reliability. Oxygen masks are also available for 
work in oxygen deficient or gaseous atmospheres. These 
are used instead of blower: masks when the time required is 
relatively short, since less equipment must be moved to the 
ion site. These masks will furnish oxygen for at least one 
our. 

All respiratory equipment used should have United States 
Bureau of Mines approval. 

H2S is qualitatively determined by the use of lead acetate 
paper. Where any question of concentration exists, a hy- 
drogen sulfide indicator is used. 

Routine operating and maintenance practices have been 
established and are discussed below. The procedures used 
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when opening vessels for inspection and maintenance are 
standard, and no distinction is made between sweet and sour 


crudes. 
Handling West Texas Crude 


Since all crudes are received in this refinery by pipe line, 
the operating problems involved in handling sour crude are 
restricted to gauging and sampling tanks. Each tank gauger 
is issued a gas mask for use with West Texas crude tanks. 
In cases where HS is especially severe, it is required that 
no man ascend to the top of the tank unless another man 
is nearby to aid in case of emergency. Warning signs are 
placed at or near the ladder or stairway on each tank con- 
taining West Texas crude. These precautions are also taken 
on product tanks storing oils from which H:S is or may be 
evolved. 

Warning signs should also be placed at sewer boxes and 
similar equipment from which H:.S may be released. 

Sour crude was received at this refinery in tank cars a 
number of years ago. Precautions were similar to the above 
in that each operator was provided with a gas mask for use 
when opening hatches and gauging cars. In other respects, 
normal tank-car unloading procedures were followed. 


Fractionating Towers 


Topping-unit fractionators following shutdown of the unit 
are steamed from the bottom for t®Wo hours, with water 
condensate drained from the tops receiver to the sewer. 
Water is then introduced into the top of the column through 
the reflux line and the column washed until no trace of oil 
is evident in the water drained from the bottom. This usually 
requires about four hours. When the water wash is com- 
plete, the top manhole is opened and a steam aspirator is 

laced in the manway. Steam is again introduced into the 
Sass of the column for 1% hours, after which the bottom 
manhole is opened and the column is ‘cooled by air circulation 
induced by the steam aspirator. During this period blinds 
are placed in all lines entering or leaving the column. Before 
maintenance crews enter the vessel the atmosphere is tested 
for combustible gases, using a combustible gas indicator 
calibrated for methane. Cases where the above procedure 
has failed to render the column gasfree are very infrequent. 
Of course, any column which is free of combustible gases is 
free of H.S. 

The procedure used at the cracking plants is slightly dif- 
ferent. The column after being drained, is steamed for 1% 
hours, after which water is introduced into the base of the 
column and oil floated out overhead. (The coke-chamber- 
cooling pumps and facilities are used for this purpose.) If 
maintenance work is to be done to the condensers, the water 
is allowed to overflow through the vapor line for % hour 
to wash the bundle. The fractionator is then drained, man- 
holes opened and a steam aspirator placed in the top man- 
way. All lines are blinded and the atmosphere tested for 
gas in the same manner as topping columns. 

The major reason for the variation in procedure is the 
availability of existing facilities for filling the cracking unit 


columns. 
Other Vessels 


Salt settlers and similar vessels not equipped with internal 
trays or baffling, at the topping units are drained through 
the dropout line, after which the top head is opened and the 
vessel steamed to the atmosphere. The bottom manhole is 
then opened, an aspirator is placed at the top manhole and 
the vessel cooled by air circulation. 

Reaction chambers, flash chambers and similar cracking- 
unit vessels are steamed out for 1 hour through the pressure 
drain line to the cracking-unit blowoff pits. Water from the 
coke-chamber-cooling system is introduced into the vessel 
and discharged to the blowoff pits. Water circulation is con- 
tinued until the vessel temperature drops to 150° F., after 
which the vessel is opened. Steam aspirators are placed, 
and the vessel is blinded and tested for gas as above. Four 
to 6 hours are required to cool the vessels in this manner. 

Coke chambers are steamed from the bottom for an hour, 
after which water is introduced into the bottom of the cham- 
ber to cool the coke bed. About 6 hours are required to cool 
a 13- by 50-foot chamber. The atmosphere is tested for gas 
as soon as the top head is opened. No aspirators are used 
since the chambers are decoked hydraulically, and it is not 
necessary for men to enter the vessel. 


Furnace Tubes 
Topping heaters are normally “circulated” down. After 
cutting fires, cold residue is charged from a storage tank 
to the heater through the circulating manifold. The hot 
residue from the heater outlet returns through a dropout 
cooler to the storage tank. When the outlet temperature of 
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the residue reaches 300° F., circulation is discontinued, and 
the heater tubes are steamed for 2 hours, after which they 
are opened for cleaning and inspection. 

Cracking-heater tubes are dropped out as soon as fires are 
cut, and steamed for 2 hours, after which they are opened. 


Tanks 

Tanks are pumped out through the waterdraw, followed 
by water to float the remaining hydrocarbon, and the liquid 
drawn to the sewer. Steam is introduced and continued 
until the tank is vapor free. Aspirators are placed in roof 
manways to induce ventilation. If B.S. is. present, blower 
masks are used by men working in the tank until the sludge 
deposit has been shoveled out. All rafters and horizontal 
surfaces in tanks in sour naphtha or gasoline service are 
thoroughly cleaned to remove iron sulfide (which may be 
pyrophoric). On other tanks, cleaning is usually confined to 
the bottom of the tank, unless inspection work is to be done, 


Tube bundles in gasoline and naphtha service frequently 
contain pyrophoric iron sulfide. Fires from this source can 
prove very serious. Cases are known in which the tube 
bundle was completely destroyed by fires resulting from 
spontaneous ignition of sulfides. Water hoses played on the 
bundle as it is pulled from the shell will eliminate this 
hazard. The exchangers should, of course, be flushed with 
water before opening. 

_ Tank fires have been known to be caused by the combus- 
tion of pyrophoric iron sulfide. Floating roof tanks are most 
susceptible, since the lowering of the roof as the tank drops 
to low gauge exposes tank-wall surfaces to the atmosphere. 
The hazard can be reduced by maintaining roof seals in 
good condition. 


Disposal of Spent Chemicals 


In the refining of West Texas crude, sulfuric acid and 
caustic soda are utilized for sulfur reduction and H:S re- 
moval. Disposal of the spent chemicals may prove to be a 
problem. Sodium sulfide solutions and acidic wastes should 
not be permitted to mix in the sewer system because of the 
release of H:S which would result. One solution is the in- 
stallation of a separate drainage system for spent caustic 
solutions. The alternate to this is to schedule drainage of 
chemicals to the sewer. In a typical system of this type, 
caustic wastes may be drained during the first two hours 
of each shift and acid during the fifth and sixth hours. 
During the second and fourth two-hour periods chemical 
draining is prohibited. In these periods, the sewer system is 
washed free of chemical waste. This schedule should be 
modified to suit the particular conditions at any refinery. 

Any mercaptans present in spent sodas should be re- 
moved before discharging to the sewer. This can be done 
by steam stripping the spent solution. Direct injection of 
exhaust steam into a packed or plate column is satisfactory. 
The vapors from the top of,the stripper may be vented to a 
nearbf heater for disposal. 

In some cases, the discharge of sulfide spent caustic itself 
may be undesirable, especially if the stream to which wastes 
are discharged is the source of supply of a domestic water 
plant. Small amounts of sodium sulfide are not serious, of 
course, but large amounts may impart an undesirable taste 
to the drinking water. If this situation exists it may be 
necessary to install neutralizing facilities for sulfide spent 
caustics. Acid sludge can be used as the neutralizing agent, 
thus converting the sulfide salts to sodium sulfate. The H:S 
gas produced is vented to a heater where it may be used 
as fuel. The oil released from the acid sludge is recovered 
and used as refinery fuel. In operating this system, the 
aqueous solution from the neutralizer is maintained at %4 to 
1 percent free acid. Homogeneous lead lining is recom- 
mended fur the neutralizing vessel, although a monel-lined 
steel vessel is also suitable. 

_If the spent caustics contain appreciable quantities of acid 
oils (alkyl phenols) the effect on drinking water supplies 
becomes extremely serious, since phenols, after chlorination 
in water plants, are distasteful, and may be detected in con- 
centrations of one part in one billion of water. Neutraliza- 
tion of phenolic wastes is necessary in this case, and settling 
of the aqueous layer in lead-lined tanks is recommended in 
order to eliminate all acid oils entrained in the weak acid 
prior to draining to the sewer. 

Acid sludge can be disposed of ‘in three ways: burning 
under boilers, burning in sludge ponds located well away 
from the réfining area, and acid-recovery units, which pro- 
duce fresh acid for process use. The first two methods are 
used at this refinery. Burning of the sludge is carried out 
in a Duncan sludge burner. 
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Application of foam into 
tank by header 


F. S. MABBATT 


National Foam 
Systems, Inc. 


How 


Foam Conquors Fire 


(= of foam as a fire-extinguish- 
ing medium for oil fires must be credited, largely, to 
the oil industry itself as, prior to the first foam ap- 
paratus on the market, several of the oil companies 
had employed the basic principle of foam, and had 
experimented with its use. Prior to this time, steam 
smothering systems had been used but were con- 
sidered of limited value. During this period it was 
Standard practice to maintain empty tanks in all oil 
plants so that if one tank caught fire its contents 
could be pumped into an empty tank. If fire occurred 
on the ground it was only possible to delay its flow 
and confine it, insofar as possible, to its original 


area. The fire in either case continued to burn until 
the product was exhausted. 

The original foam system installations were com- 
monly termed “wet systems.” Such installations 
were cumbersome, expensive and presented a con- 
stant maintenance problem, although when properly 
designed and installed, they served a very valuable 
purpose. However, there are inherent disadvantages 
to this type of installation in that it is impossible to 
concentrate a large volume of foam at one point in 
the plant, and further the solution storage capacity 
is often inadequate for fires covering great areas or 
a number of tanks. Once the chemical solutions are 
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exhausted the system has to be shut down for a 
period of hours while the solutions are being re- 
plenished. In this time the fire may have regained 
its original intensity. 

The most valuable development in the art of foam 
fire protection was the development of the dry pow- 
der foam generator method. As the reserve chemical 
with this type of system is in powder form and 
stored in pails, this type of installation had great 
flexibility and, so long as additional chemicals can 
be brought in, has no definite time limit. In other 
words, the generators can be operated continuously 
so long as chemical can be shipped to the point of 
the fire from adjacent plants or emergency storage. 

The operation of dry powder foam equipment is 
essentially simple. However, there are a few points 
which are of utmost importance which should be 
taught to every man having any connection with 
the fighting of fires in oil plants. These points are 
as follows: 

1. Rate of delivery of foam. This is probably the most 
important consideration and governs the number 
and size of generators necessary, volume and pres- 
sure of water supply required and number of men 
needed. In this connection, a safe minimum is 1/10 
cubie foot of foam per square foot of oil area per 
minute. This figure presupposes the destruction by 
fire, updraft, etc., of a portion of the foam, and it 
does not mean that there will be foam one foot deep 
over the entire area after the fire is extinguished. It 
is extremely important on fires covering large areas 
to wait until sufficient equipment is on hand and 
ready to be operated before delivering any foam to 
the fire as, at an insufficient delivery rate all of the 
foam may be consumed and none of the fire ex- 
tinguished. In this case, fighting an oil fire differs 
from fires in ordinary combustible material where 
one stream can accomplish part of the job while 
others are being brought to bear. 

2. Chemial required. Total amount of chemical to be 
kept on hand depends to some extent on local con- 
ditions. Quantities are outlined by the National 
Board of Fire Underwriters and are considered safe 
minimums. As these prescribed amounts of chemical 
are based on average conditions, there will be cases 
where, if there are other refining plants in the vicinity 
each of which has a reasonable amount of chemical 
in storage, the amount prescribed may be reduced. 
If, on the other hand, the plant is isolated and the 
risk of considerable size, an increase in average 
amounts would be advisable. 

3. Methods of application vary. In many instances 
foam delivery chambers are attached to tanks with 
lines running either to mains from foam house or to 
a point outside of dikes or other safe location, with 
provision made for attachment of hose lines from 
generators. In these cases, extinguishment of a tank 
fire is comparatively simple. It is important that suf- 
ficient chemical be on hand before starting operation 


_to assure continued operation of all generators for 


at least 10 minutes, Hauling chemical to, the point 
of operation should not be stopped until sufficient 
chemical is on hand for 20 minutes of operation even 
though the additional 10 minutes supply may not be 
needed. Cans should not be opened except a suf- 
ficient number to keep ahead of the operators so 
that there will be no interruption in supplying gen- 
erators. 

4. Portable towers. In many cases where foam de- 
livery chambers are not installed, portable foam 
towers may be employed. The same precautions pre- 
viously mentioned should be kept in mind when 
using foam towers. 


5. Foam hose streams. Many tanks have been ex- 
tinguished by means of hose streams where no de- 
livery chambers or portable towers were installed. 
However, this method of extinguishment is some- 
what more difficult. It is also important in this type 
of operation to direct the stream against the far side 
of the inside of the tank shell so that the product in 
the tank will not be unduly agitated as would be the 
case if a stream of foam were to be directed on to 
the liquid surface. 

6. Foam hose streams on ground fires. In this type of 
fire the same precaution should be taken in directing 
the foam stream as in fighting tank fires. The stream 
should not be directed into the burning area but de- 
flected against some obstruction in the area such as 
tank shell, dike wall, etc. In such cases, it is not al- 
ways necessary to apply as much foam as would be 
required through foam chambers, as the operators 
can direct the foam streams and thus cover the en- 
tire area with less foam. This is also true of rate of 
delivery. This is borne out by the fact that the Na- 
tional Board of Fire Underwriters considers that 
generator or generators adequate for a tank, through 
foam chambers, will also be adequate for the dike 
area around the tank. 

7. Open fires. In fighting fires in open drains, sumps 
and pits, where the product is flowing, it is preferred 
to direct the foam stream to the upper end of the 
open drains, sumps or pits so that the foam may 
flow with the product. In such cases, it is often de- 
sirable to detach the nozzle from the deluge set or 
hose line so as to eliminate velocity. 

8. Asbestos tube. A comparatively recent development 
in the art of foam fire fighting is the “Moeller tube.” 
This device consists of a loosely woven asbestos tube 
which is attached either to fixed foam delivery 
chambers, portable foam towers, or the ends of de- 
luge sets. The buoyancy of the foam will float this 
tube out on to the oil surface and deliver foam di- 
rectly on the surface, eliminating agitation to the 
product, protecting the foam from updraft, etc., and 
in short, increasing the efficiency of the foam equip- 
ment considerably, This device is particularly valu- 
able where large areas are involved or extremely 
volatile products encountered. 
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Sulfuric acid alkylation unit in the new plant of The Texas Company, Wilmington (Los Angeles Works), California 


Texaco Adds 100-Octane Capacity 
At Los Angeles Works 


es for making 100-octane aviation gaso- 
line in the plant of The Texas Company, Wilmington, 
California, were completed last month. Principal ad- 
ditions, which cost $21,000,000, are a crude-distillation 
unit, a fluid-catalytic unit, more fractionating capac- 
ity, and additional steam plant and water-cooling 
equipment. 

The plant, known as the Los Angeles works, now 
can process 42,500 barrels of crude oil daily. From 
this it will produce more than 10,000 barrels of 100- 
octane fuel and an additional 2000 barrels of other 
military gasolines. 

The new facilities were briefly described by the 
engineering department of The Texas Company when 
the new units went on stream, as follows: 


Crude Stills 


A new crude-still unit capable of running 12,500 


Warrels per day of 36-42 API gravity crude oil has 
been completed and is in operaiton. This unit consists 
of a pipe still furnace, fractionating tower, two strip- 
ping towers, together with the required pumps, lines, 
condensers, coolers, and other necessary auxiliary 
equipment for efficient operation. This unit will pro- 
duce straight-run naphtha of any desired endponit, 
kerosine distillate, gasoil and a straight-run fuel re- 
ag of 250 to 300 Saybolt Furol viscosity at 
ay 
_This unit was so designed as to permit the refrac- 
tionation of 7500 barrels per day of 375° F. straight- 
tun naphtha produced on other crude still units at 
this plant, which operating procedure is novel and 


- 
sot a 


unusual, and which eliminates the necessity of a 
separate rerun unit for such purposes. 


Superfractionator 


Superfractionator equipment was designed for 
processing 15,000 barrels per day of combined charge 
made up of depropanized natural gasoline, straight- 
run naphtha, vapor-recovery compressor gasoline and 
any pentane and lighter fractions from the No. 1 and 
No. 2 alkylation plant operations. 

Six fractionating towers operate in this unit. The 
first column debutanizes the charge, fractionating off 
an iso-butane-n-butane fraction which goes to No. 2 
alkylation plant for further processing; the second 
column depentanizes the debutanized stock; the third 


.column splits the pentanes fraction into iso-pentane 


and normal pentane; the fourth, fifth and sixth col- 


“4amns; produce as overhead products respectively a 


hexanes-iso-heptane cut, an n-heptane cut, and an 
iso-octane cut. The bottoms from the sixth tower are 
n-octane and heavier. The respective products are 
segregated for use to the best advantage in military 
aviation products, motor gasoline, and for further 
processing. ‘ 

-The dimensions of the columns are as follows: 
debutanizer, 6 feet-6 inches x 67 feet-8 inches, de- 
pentanizer 6x 129 feet, deiso-pentanizer 8 x 162 feet, 
deiso-heptanizer 9 feet x 160 feet-6 inches, dehepta- 
nizer 7x163 feet, and deiso-octanizer 6x145 feet. 

A new unit for the production of certain desired 
hydrocarbon fractions by the use of catalytic crack- 
ing was installed and is now starting operation. This 
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unit consists of a reactor, a regenerator, a precipita- 
tor, a bubble tower and fractionating equipment. This 
operation consists of contacting the charge with a 
powdered synthetic catalyst at temperatures between 
950 and 1050° F., dependent upon the final products 
desired. 

After the reaction between the catalyst and the oil 
charge, which by the way, is a distillate having a 
distillation range between 375 to 900° F., the vapors 
are cooled and go to the fractionating side of this 
unit where the catalytic distillate is depropanized and 
‘split into butylenes, pentylenes, C6é—185° F. and frac- 
‘tions boiling between 185 to 210° F.; 210 to 300° F.; 
300 to 400° F. as well as light and heavy cycle gas 
oils. These products are delivered to storage for fur- 
ther processing at the alkylation units, treating’ 
plants, and other operating departments. 

This fluid catalytic cracking operation is unique in 
its mechanical control apparatus. More than 500 con- 
"trol instruments are in use on this unit, the failure! 
of any one of which could seriously affect the effi- 
‘cient operation of this equipment. 

i The new feed preparation unit is used to improve 
‘the quality of both the thermal and catalytic olefins 
‘prior to their use on the alkylation units. 

i A caustic wash is given the thermal butylenes for 


‘Crude oil distillation and naphtha rerun unit 
at The Texas Company’s Los Angeles Works. 


Fluid catalytic cracking unit. At left in the 
foreground is the circular furnace type heater. 
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Induced-draft cooling tower in the foreground 
handles 30,000 gallons of water per minute. 


This superfractionator is designed to- pro- 
duce six closely fractionated hydrocarbons. 


mercaptan removal and a weak-acid treatment is 
given the thermal pentylene for removal of diolefins. 
A rerun operation is provided for the removal of any 
polymers which might be produced in the week-acid 
treating operations. 

The catalytic butylenes are given no treatment of 
any kind. The catalytic pentylenes are caustic washed 
lor mercaptan removal and also are given a weak-acid 
treat for diolefin removal with a resultant rerun for 
removal of polymers. ; 

The following columns are included in the feed 
preparation unit: a 3-foot and 5 x 88-foot-6-inch pri- 
mary depropanizer, 2x 38-foot thermal olefin and 
3-foot-6-inch x 42-foot catalytic pentylene caustic 
washers, a 3 x 26-foot caustic regenerator, a 3- and 
4-x 76-foot primary debutanizer, and a 3 x 41-foot-6- 
ich rerun tower. 

The new alkylation plant facilities consist of the 
necessary fractionating towers, acid contactors, neu- 
tralizing equipment and rerun stills to permit the 
combination of olefinic butylenes (C,) and pentylenes 
(C;) with iso-butane to produce alkylate which is the 
base for the manufacture of 100-octane aviation gaso- 
line. During this process depropanization, deiso- 

utanization, and debutanization of either the charge 
or the resultant products take place as well as a final 
ferun operation to eliminate the polymers produced 
i the alkylation process. 
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Application of Unit Operations to 


Fractionation and Other 
Vaporization Processes 


Ons of the most important unit operations which 
the refiner and natural-gasoline manufacturer per- 
forms is that of separating mixtures of hydrocarbons 
having different vapor pressures into narrow boiling 
products. 


Early in the life of the petroleum industry this 
operation was called distillation. It consisted of the 
simple batch process of charging a shell still (Fig- 
ure 1) about two thirds full of crude oil and then 
gradually increasing the temperature of the con- 
tents at atmospheric pressure until the lighter frac- 
tions such as gasoline, kerosine and gasoil were va- 
porized and condensed in an overhead coil. As larger 
demands were made on refineries for increased out- 
put, efforts were directed toward development of 
continuous operations, and as a result the crude-oil 
charge was flowed at a steady rate through several 
shell stills in series (Figure 2), the temperature be- 
coming higher as the stream progressed through the 
battery. By elevating the first gasoline topping still 
above the second one in the battery and so on down 
the line to the fuel oil or residuum still, the transfer 
of crude oil was effected without the use of pumps 
between the successive stills. This improvement in 
distillation practice was a big one over the previous 
batch method through the increase of capacity, how- 
ever, such operations today would be considered 
obsolete and too wasteful of heat. Much rerunning 
had to be done with the old shell-still operation un- 
til the industry became cognizant of the need for 
fractionation. The shell stills then were equipped 
with uninsulated packed towers (filled with such 
materials as rock, steel shavings, etc.) which formed 
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FIGURE 1 
Batch still first used for crude-oil distillation 
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PART 9 


Distillation and Fractionation 


R. L. HUNTINGTON 
School of Chemical Engineering, 
University of Oklahoma 


some reflux through the loss of heat to the atmos- 
phere. Rapidly changing weather conditions would 
cause variable reflux rates and no small amount of 
difficulty in controlling the desired product. 

Today the pipe still (Figure 3) has taken the place 
of the shell with a few exceptions such as when a 
batch of a volatile solvent or diluent may have to 
be recovered from a non-volatile residue or extract. 
The pipe still offers advantages over the shell still: 


1. Increase in heat transfer efficiencies. 


2. Prevention of localized overheating and coking (fre- 
quent occurrence in shell-still bottoms). 


3. Less danger of excessive loss of oil in case of fire. 
4. Closer approach to flash vaporization in the pipe still. 


Development of Fractionation 


The packed tower which had been super-imposed 
upon the shell still, was transferred to the discharge 
of the pipe still. It was increased in height and in- 
stead of rock and steel shavings, further improve- 
ment in fractionation was accomplished through the 
use of various types of Raschig rings and spiral 
helices which provided greater surface areas for the 
contact of liquid and vapor. The industry was be- 
coming aware of the fact, in the early twenties, that 
other industries had advanced the art of fractiona- 
tion to a much higher degree than the oil companies. 

About this time the natural-gasoline industry was 
forced to stabilize its raw production in order to 
meet certain motor-fuel requirements, and to reduce 
shipping losses. The price these manufacturers had 
to pay by weathering the raw production to specifica- 
tion, was exorbitant, so the natural-gasoline en- 
gineer welcomed the bubble-plate fractionating 
column as a means of reducing losses. 


Bubble-Plate Fractionator Design 


1. Heat Input and Output. 
A fractionator is essentially a counter-current adia- 
batic heat-exchanger. (See Figure 4.) Heat enters 
the column at two points, as a rule, namely at the 
feed plate and in the reboiler at the base of the 
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FIGURE 2 
Continuous shell-still battery in common use 1910 to 1925 








tower. Since a very small fraction of the heat is lost 
by radiation through the insulation or by the re- 
moval of liquid products from the column, the major 
portion of the heat goes overhead in the vapor 
stream. This latent heat is absorbed by cooling water 
through the condensation of this vapor into liquid. 
A part of this liquid is in turn refluxed or pumped 
back into the top of the column to provide the 
liquid-vapor contact which is essential for the at- 
tainment of fractionation. Were no liquid condensed 
from the overhead vapor, the small amount of in- 
ternal reflux which would form in the column would 
be equivalent only to the heat lost by conduction 
through the insulated walls. Some of the early de- 
signers called for no insulation of the tower so that 
more reflux might be formed as the result of atmos- 
pheric cooling; but, as mentioned before in the case 
of the rock-packed tower, the close control of such 
a column under adverse or changing weather con- 
ditions was out of the question. 


2. The Bubble-Plate and Downspout. 


The efficiency of a fractionating column depends 
largely upon the intimacy of contact between the 
descending liquid reflux and the ascending stream 
of vapor. The packed column provided the necessary 


degree of efficiency so long as the packing remained 
intact. There was too often a tendency for this pack- 
ing to shift and thereby permit the vapor to pass up- 
ward along one side of the tower without coming 
into well-distributed contact with the descending 
liquid. 

The bubble plate can be depended upon to give 
uniformly good results from year to year unless cor- 
rosion causes appreciable reduction in the cross sec- 
tional area of the slots in the caps. The perforated 
plate (no bubble caps) has proven to be quite ef- 
ficient for mixed liquid and gas loads. Below this 
specific load, the intimacy of contact is not adequate 
while excessive gas or reflux loads will prevent the 
downflow of liquid and the resultant priming or 
flooding of the tower unless the plate is provided 
with a downspout. The perforated or sieve plate 
may compete with the bubble-cap tray in the not 
too distant future. 

A typical bubble-cap plate is shown in Figure 5, 
with the vertical and horizontal projections. The 
word “typical” might be contested, however, as the 
number of cap styles is legion, varying in shape such 
as square, round or oblong, not to mention the slots 
which may be rectangular, triangular or tangential. 
Several cardinal points are to be observed in general, 
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Conventional pipe still in use since 1925 



























































FIGURE 4 
Bubble-plate fractionator 
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in connection with the design of a bubble cap plate. 

1. The velocity through the slots of the cap must be ade- 
quate to assure the formation of countless numbers of 
minute bubbles, but not so high as to blow the liquid away 
from the cap. 

2. The overall pressure drop through the chimney, bubble 
cap slots, and liquid on the tray must be less than the hy- 
drostatic head of fluid in the downspout, otherwise vapor 
will flow up the downspout.** 

3. The caps should be so arranged that there is no ten- 
dency for liquid to channel across the plate. 

4. The caps should be a sufficient distance apart to pre- 
vent interference with each other in the bubbling action of 
the vapor. 

5. The overflow weir of the downspout should be higher 





in the necessary number of trays will be explained, 
By 1930, the low-temperature stabilizer columns 


a Loh 




















































































\, 
/ 







































































































































than the top of the slots in the bubble caps, this differential _ 
height depending upon the permissible pressure drop through (8) 
the liquid and froth above the plate. 
6. If the diameter of a tower is large enough to cause a 
pronounced liquid gradient across the plate, more than one 
downspout should be used. 
7. The downspout size is governed largely by the nature 
of the froth and its tendency to disengage its vapor load.*" 
The trend has been toward the use of larger tapered down- 4 
spouts by blocking off a segment of the tower, the spout 
being smaller at its base in order to provide for more bub- 
ble caps on each plate. 
8. The distance between plates depends mostly upon the 
mass velocity of the vapor flowing upward through the 
tower.”.** 
In 1923, when the natural-gasoline industry first 
took up the practice of fractionation by removing BUBBLE CAPS KR 
the propane from the raw gasoline, relatively low S 
temperatures and pressures were used. Satisfactory 
results were obtained but the cost of refrigerating 2 
the overhead reflux proved to be excessive. The re- = 
frigeration system usually consisted of a butane or g 
propane cycle (Figure 6) in which a number of com- K (A) 
pressors were required for the transfer of heat from 8 
the overhead condenser to the water-cooling tower. G 
The low-temperature tower did have the advantage = 
in that fewer bubble plates were needed in order to = 
effect a certain amount of fractionation than a high- 9 SECTION C-C 
pressure high-temperature column would require. In FIGURE 5 
a later paper, the theoretical reasons for this reduction Conventional bubble-cap plate 
VAPOR \ 4 
——|___REFLUX 5 4 
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nad been practically supplanted by towers operating 
under higher temperatures through the use of water 
as a condensation medium instead of propane or bu- 
tane. By making this change, the capacity of the 
columns was increased due to the higher operating 
pressures. For example the throughput of the tower 
could be raised by approximately 40 percent by in- 
creasing the pressure from 50 up to 100 pounds per 
square inch, absolute. This value was obtained by 
substitution in the entrainment equation.* 
W = C [ds(di — ds) ]*” 
where W+mass velocity of vapor in 
tower cross section 
C—=a constant, dependent upon the tray spacing, 
physical properties of the fluids, etc. 
d: = density of vapor in consistent units. 
d, = density of liquid, in consistent units. 
Except for extremely high pressures, the equation can be 


simplified to: 
W == 2» (ded: )** 

The big saving through high-temperature frac- 
tionation came through the use of water as a cool- 
ing medium to condense the overhead product. 

The exacting specifications which the natural- 
gasoline industry must meet in the manufacture of 
close-cut fractions has eliminated the use of the 
side-stripper. As a general rule, it requires at least 
(N—1) towers to make (N) products. For example 
it would take two towers to separate a three-com- 
ponent mixture such as: 


Ibs./hr./sq.ft. of 


Mol% 
PM a ois vce cinwid sb eS Niwia. des 30 
PU SNE reso tava sie DRG RE RE RR een 30 
DOMME is ski Oviite ie Sahat Rt -Re EN 40 


into its respective components. This result can be 
accomplished by two different procedures as in- 
dicated by Figure 7. The second one of these two 
methods (%b) is the more economical to operate as 
the heat requirements as well as the vapor load 
would be considerably greater for column 1 (7a) 
with the production of both propane and normal 
butane as overhead products than it would be for 
column 1 (%b). Furthermore, the overhead reflux 
from column 1 (7a) would have to be preheated be- 
fore charging into column 2 (7a) whereas the hot 
bottoms from column 1 (7b) could be flowed directly 
into column 2 (7b) without preheatiug. 


Another distinct advantage of installation (7b) 
over (Ya) is the reduction in pumping costs, since a 
booster pump would be required to transfer the 
overhead liquid reflux from column 1 (7a) to column 
2 (Ya). If the overhead vapor from column 1 (7a) is 
condensed at 100° F. the pressure on the tower 
would be substantially the same as the vapor pres- 
sure or bubble point of the reflux at 100° F. This 
vapor pressure would be calculated as follows: 





Mol Vapor Partial 
Fraction Pressure Pressure 
3a. SPP rere oe os SO SS a 
Mw Butane 23.6 ssa wee SO SC- SS = 
Total pressure, lb./sq.in.absolute...... 120.5 
Or 120.5—14.7= 105.8 lbs. per sq. inch, gauge, 
pressure. 


The pressures on column 2 (7a) and column 1 
(7b) would be the same, a pressure slightly above the 
vapor pressure of pure propane at 100° F. or 188 
pounds per square inch, absolute. 

Column 2 (7b) would have a pressure a little 
higher than 53 pounds per square inch absolute, the 
vapor pressure of normal butane at 100° F. This 
advantage in reduction of pumping equipment costs 
in the case of 7b is small, however, in comparison 
with the saving in fractionator and steam cost as 
column 1 (7a) will necessarily have to be designed 
to handle twice the vapor, heating and overhead 
condensing load that column 1 (7b) would require. 

Better control of the reflux ratio can be had by 
placing the condensers for the overhead vapor near 
the ground level. Some of the earlier columns were 
equipped with the condenser placed on top of the 
tower, having a weir adjustment to control the re- 
flux rate back into the tower by gravitation. Oper- 
ators seldom climbed to the top of such columns to 
see how well the reflux flow was under control. 
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N THE past few months many prophets have arisen to ' 
forecast the future of this or that, so I will be in very good 
company if I join them and attempt to prophesy the things T, 
which we may expect in the future gasoline engine. In at- HAT truck and bus engines of the future will be re- 
tempting to forecast, one must first recognize that the gaso- designed to take advantage of the many wartime de- 
line engine is a heat engine, and it is only through increased velopments and improvements is brought out in this 
thermal and mechanical efficiency that we may expect to ex- paper which was delivered before the West Coast 
tract more actual foot-pounds of work from a dollar’s worth Transportation and Maintenance Meeting of the Society 
of fuel. of Automotive Engineers at Portland. One of the greatest 
Perhaps it would be best to review a bit of the history influences for gasoline engine improvement will be the bas 
of commercial truck and bus engines with regard to com- greatly improved fuels available. High-octane gasolines hav 
pression ratios, average revolutions per minute at peak perfected during the war are bound to precipitate imp 
horsepower, pounds per brake horsepower and average dis- changes in engine design so that the new opportunities for 
placement. On Figure 1 we can see that the compression can be realized. put 
ratio from approximately 1905 to 1925 stayed constant at Widespread development of processes and materials futt 
3% or 4:1. At that time a comparatively rapid increase in during the war is going to open the way for many ad- leas 
compression ratio started to take place and the average list vancements. In the material field alone, the possibilities nes: 
in the trade journals as of 1940 is approximately 6:1 are almost unlimited. Not only are new alloys available 90-« 
On Figure 2 is shown that for the same period, that is up to work with today, but the expansion of production the 
to 1925, the average engine in a commercial vehicle had 4 facilities has put aluminum within reach of all, The airc 
cylinders; and in the next 10 years there was a rather rapid lighter, stronger metals will exert a considerable in- arr 
swing to 6 cylinders. fiuence in postwar design. CF 
On Figure 3 we show that over this same period the en- The degree of progress during the war has been much the 
gine weight in pounds-per-brake-horsepower output has greater than during any like peacetime period because bel: 
gradually decreased from approximately 35 pounds in 1905 of the unusual stimulation. Thus ‘the advancement in sen 
to a little less than 10 pounds in 1940. gasoline engines during the next few years should be rels 
Figure 4 shows that the average road speed at which the greater than for any normal period. roa 
commercial vehicles has been governed has increased in a The era up to 1925 was one of four-cylinder engines 
rather smooth curve from approximately 9 miles per hour and low compression ratios, whereas. the period from 
to aot s 50 en miles per hour. 1925 to 1940 was one of six-cylinder engines and in- : 
igure 5 the displacement of the average commercial creasing compression ratios. The trend was in the direc- 
a. 3 has in the meantime decreased from about 380 cubic tion of more power and greater speed. t 
inches to approximately 330 cubic inches; and despite this The engine of the future will have greater power , 
decrease in displacement, the horsepower outputs shown on with less weight, and the compression ratio will be ‘ 
Figure 6 have increased about six times to a point where increased from the present average 6:1 in line with { 
the average engine is very closely approaching 100 horse- high-octane-fuel opportunities. Developments of the air- { 
power. f craft industry will have their influence in many ways. . 
On Figure 7 you will note that the governed revolutions The high-octane fuels, themselves, were developed for 
per minute have increased meanwhile from 1000 to 3000. All aviation, and after the war 90-octane gasoline should | 
of the above figures and charts were obtained by analysis be obtainable for trucks and busses. Even the super- 
of the trade journals over this period of years. charger as used on planes has its possibilities on truck | 
If we project these same curves on into the future with and bus engines. | 
The aircraft influence will be found in better bearing 
o materials, in better rings and various other parts. 
Higher speeds and greater bearing loads in general will 
re) e call for oil pumps of greater capacity to insure adequate 
>—4 V4 lubrication. Carburetors will be improved to give more 
= / accurate and constant mixture ratios, with more even 
a distribution in the cylinders. Direct-injection has its 
& possibilities also, but much remains to bé done, including 
§ the development of adequate controls. 
3 J Gasoline engines of the future will be more durable 
wa and rugged to withstand the increased heat, and better 
Vv) WA cooling systems will be provided. The oil-cooling of 
pistons and the use of sodium-cooled valves for exhaust 
4 4 as well as intake are possibilities. me 
—! As such developments are incorporated in future Ba\ 
p> truck and bus engines, the efficiency of transportation 
is bound to rise. While the cos? per horsepower should 
VU show a comparative decrease, the payload carrying I 
3 ability of such vehicles will increase. cee 
1900 isto 1920 1930 1940 This paper was presented before West Coast trans- she 
FIGURE 1 portation and maintenance meeting of the Society of Sar 
Compression ratio changes, 1905-1925. Trend of engine variables ee ay Se ey ee ne 
in 3- to 4-ton trucks (averaged). 
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horsepower, speeds and weight per horsepower which, at first 
glance, appears to be a rather fair improvement. We be- 
lieve, however, that we cannot just project them at the 
same rate of increase; during the past few years under war- 
time stress we have made progress at a considerably faster 
pace than in normal peace times. 

Our consideration of the engine of the future must be 
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Average number of cylinders, 1905-1925. 


based on fuels available as well as materials which we will 
have available at this time. There have been remarkable 
improvements in gasoline and oil technology, as we all know, 
forced upon us by requirements for higher and higher out- 
puts and BMEP for combat aircraft. For this engine of the 
future we believe that the non-premium gasoline will be at 
least 90-octane and the lighter alloys (aluminum and mag- 
nesium) will be priced competitively with cast iron. This 
90-octane fuel will be far superior in road performance -to 
the 87-90-octane fuel which was available before the war as 
aircraft gasoline. It has been found that the octane rating 


arrived at by ASTM or so-called motor method, or by the 


CFR—Research Method, does not give a true indication of 
the performance of gasolines on the road. For some time we 
believed that a combination of these two methods or the 
sensitivity as it was called, gave comparatively good cor- 
relation with road performance; but since that time the CFR 
road testing has developed the fact that some gasolines, 
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Engine weight per brake horsepower, 1905-1940. 
even though rated the same by each of the two methods, 


Save quite different performance upon the road. 


Made To Order 
During the past few years oil technologists have suc- 


ceeded in building gasolines practically to order. Figure 8 


Shows the curves of three different gasolines all with the 
same ASTM octane number and two of them with the same 
esearch octane number. The normally aspirated engine 
as an octane requirement shown by the dot-and-dash line 
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approximately the same rate of change, we will arrive at’ 


decreasing as engine speed is increased. As can be seen 
from the chart, gasoline “B” with an 80 rating by ASTM 
and Research will be of too low a quality for speeds below 
1800. Gasoline “A” does somewhat approach the typical 
slope, whereas, gasoline “C” with the same rating by ASTM 
and Research methods shows that it- would be possible to 
increase the compression ratio of the engine were the manu- 
facturer certain that no other gasoline other than those 
similar to “C” were ever going to be used in that engine. 

Now let us look into the crystal ball and see what the 
future holds for us. Engines will, in all probability, be no 
smaller physicaly than those now in use but will have con- 
siderably higher output. In the not too distant future it is 
easily conceivable that we shall have engines developing 
165 BMEP unsupercharged and 200 BMEP supercharged 
with .55 to .6 horsepower per cubic inch in the normally 
aspirated engine, and even more in the supercharged ver- 
sion, 

Perhaps this seems to be shooting for a star, but you may 
remember that a paper given in New York in November, 
1938, forecast 125 BMEP and at the moment that seemed 
audacious, but within a year that goal had been surpassed. 
There is today an engine which is developing over 140 
BMEP with 80-octane fuel, so we are well along the way 
and this forecast of 165 BMEP may also prove to be too 
conservative. 

The cost of these engines will be lower when measured 
in dollars per horsepower even though the dollars per cubic 
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Average road speed, 1905-1940. 


inch of displacement may rise due to better quality of ma- 
terials which in turn contribute to longer life and lowered 
maintenance. 

These higher outputs will be needed, for after the close 
of hostilities, this nation undoubtedly will have an era of 
road building which will produce main intersectional and 
transcontinental roads which will permit high speeds, and 
this in turn may lead to legislation as to minimum speeds 
which must be maintained even on the upgrade. This mini- 
mum speed will be such that more and more power will be 
needed, and we manufacturrs will supply it. In order to do 
this, we will have to take full advantage of the fuel and 
completely redesign our engines to most advantageously 
use fuels we believe will be available. Fuels alone should 
allow 10 to 15 percent increase in output with very little 
change other than that we put in high-compression pistons 
or shave a little off the head. There are quite a number of 
ways in which additional performance can be obtained, some 
of which may appear at the moment to be “gadgetry,” but 
with further intelligent engineering development some of 
these may become quite the acceptable thing. 


Electronic Timing 


With the increase in compression ratios, for instance, 
spark timing will perhaps become much more exact than 
that given by our present distributors with their rather 
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wide tolerances as built in today’s production. Distributor 
points have been a source of a good many headaches for, 
as the fiber block wears, spark timing on the engine changes 
and the need for frequent maintenance has been a nuisance. 
There are at last two and possibly three different ways 
known at the present time by which these points could be 
eliminated. These systems would require a few electronic 
tubes but that can no longer be considered very much of a 
hazard for in so many of the aircraft wrecks where the 
plane has been a complete washout, the one piece of equip- 
ment that most frequently can be salvaged is the radio and 
its tubes. 

New ignition systems are being developed which may 
eliminate the present high-tension secondary leads with 
their accompanying tendency to leak, have corona break- 
down and sometimes even cross fire. These new systems 
use low-tension distribution and step up the voltage at the 
spark plug. With higher pressures at full loads and prob- 
ably leaner mixtures at full and part load, both new spark 
plug design and higher impressed voltage on the plug points 
may be required in order to fire the mixture. 

Spark plugs, too, are being developed rather rapidly and 
progress with electrodes made of platinum and tungsten, 
some using thorium, are now in production. These metals 
and alloys are used to increase the emissivity, or in other 
words, to more easily surround the points with electrons 
so that the spark might jump across the gap with a lesser 
impressed voltage. The mechanical design of the plug is 
also being improved and plugs will now operate for very 
much longer periods even with the heavily leaded fuels. As 
an example of this, a small and what might apparently be 
assumed to be a comparatively unimportant change in elec- 
trode positioning and spacing gave an extension of time 


between servicing of approximately ten times or 1000 per- 


cent. Another change permits control of the temperature of 
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Displacement of average commercial engine for same 
load-carrying vehicle. 


the center wire which has been the hottest part of the plug. 
With these improvements and others now under develop- 
ment, we may be fairly confident that the spark plug manu- 
facturers will keep pace with anything that the commercial 
vehicle will require. 

Bearing materials have been improved tremendously in 
the past few years under the stress of aircraft developmnt. 
In today’s engines copper-lead bearings are widely used 
both for main and connecting-rod big ends. In the latter 
use, the loading is in the vicinity of 1200 ncunds per square 
inch. These bearings carry manufacturers’ rating of about 
3000 pounds per square inch. Bearing manufacturers are 
aiming and seem to be fairly confident of obtaining bear- 
ings that will handle loads of more than 2000 pounds per 
square inch, with the same relative margin between actual 
and manufacturers’ ratings. This manufacturers’ rating is 
made on standard bearing test machines which are used 
with slight variations by each of the bearing makers. Wear 
is measured after a given time with the rated load and if 
the wear falls below a previously established figure the 
bearing is approved for this rating. Aluminum bearings seem 
to be potentially capable of rapid development. Silver bear- 
ings offer quite a bit in load-carrying capacity and it is stated 
that they will permit extended life of the crankshaft. How- 
ever, at the present time the silver bearing costs from two to 
three times that of the best present day copper-lead bearing. 
New methods of manufacture including the plating process 
may considerably reduce the final cost of a bearing of this 
type and if it can be used for greater mileages will certainly 
be acceptable. In connection with the plated bearing, the art 
and knowledge has progressed rapidly during the war and 
special platings of .0005-inch on a bearing can apparently 
make all the difference between one which will run 100,000 
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miles or more and failure in a few thousand miles, indicating 
that texture of the finish as well-as compatability of the 
metals can be a big factor in increasing bearing capacity and 
life. To date, lead and indium have been the metals most 
often used in the plating of commercial bearings, but con- 
siderable research has been going on with the plating of 
other metals and much is expected from this research. With 
engine speeds increasing it seems imperative that we keep 
our piston weights as low as commercially practicable, and 
this seems to point rather definitely to the continued use of 
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aluminum. We know that ring groove wear is sometimes 
rather rapid when air cleaners are not serviced often but 
that is a completely separate problem. Aluminum pistons may 
be produced by new methods or combinations of methods 
now in use so that the future piston may come from a ma- 
chine which will produce a combined forged and extruded 
piston. These may be both stronger and cheaper to manu- 
facture, even cheaper than the permanent-mold casting. 


From Metallurgy 


The technique which has been developed in manufacture 
of aircraft rings will be continued in the production of 
commercial and passenger-car rings. Chrome plating of the 
compression rings has shown a decided improvement in 
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FIGURE 7 
Governed RPM changes. 


wear characteristics. It has been found that both the wear 
on the ring and the wear at the top of the cylinder barre 


has been decreased remarkably, particularly when some ditt, 


is present. Ring tension and radiol distribution of ring pres- 
sure studies have been carried on and better sealing an 
better oil control can be expected. ’ 

A number of today’s commercial engines of comparatively 
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high output have been using the sodium cooled exhaust 
valve. hile the cost of these valves seems today to be 
rather high, methods of manufacture are now being de- 
yeloped whereby the cost can be materially decreased with- 
out affecting life. Metallurgical advances in valve steels have 
progressed so that in engines of moderate output it may be 
possible to use more economical plain valves. 

Valve seats are being developed which may take care of 
some small misalignment and eccentricity of the valve or a 
head which is slightly tipped out of the plane perpendicular 
to the valve stem. These seats have been tried in some very 
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high output engines and have given a very good account of 
themselves. 


Cooling and Cleaning 

Oil-pump capacity will undoubtedly have to be increased 
for with higher bearing loading, as well as higher rubbing 
speeds, more heat will have to be carried away by the oil, 
and oil may even be used for piston cooling as it is in a 
number of today’s diesel engines. With this increased load 
on the oil, filters will have to take a greater part in keeping 
the oil in good condition and will have to do so with little 
or no attention. The filter that will efficiently service a high- 
output engine will not be just a blown up version of today’s 
filters, for space in the engine compartment is even now at 
a premium and will continue to be in the future so that filters 
along with all other accessories must improve their efficiency 
as the engines are being improved so that they will not end 
up by requiring twice as much space as the engines them- 
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selves. Oil coolers must also be considered, as they too will 
ave a bigger job to do in taking care of the additional heat 
Which higher specific output entails, and despite this higher 
specific output we should be able to use the better grades of 
oil available today. 

Carburetors are, and will continue to be improved, in order 
to give more accurate and constant mixture ratios with better 
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atomization in order to facilitate the more even distribution 
among the cylinders. One way in which this might be ac- 
complished is by adapting some of the characteristics of 
today’s aircraft engine injection carburetion. This same 
adaption might readily have an altitude control worked into 
the design at. very little additional cost. This would un- 
doubtedly be a great benefit to those truckers who are op- 
erating over mountainous country. 

Injection carburetion naturally leads to the possibilities 
in injection. This may resolve itself into direct, manifold or 
port injection and appears to offer many possible advantages 
including that of a supposedly lower engine octane require- 
ment with injection as contrasted to carburetion. We are all 
cognizant of the effect of heat in reducing volumetric effi- 
ciency, yet most engines have an exhaust-heated hot spot 
or a water-heated intake manifold. The distillation curve of the 
average gasoline automobile has a fairly high end point, and 
without the addition of this heat, distribution would be very 
difficult, for the wet ends of the fuel must be vaporized to 
get good distribution. With either direct or port injection 
the manifold would have to handle only air and, therefore, 
can be cold, thereby increasing volumetric efficiency and 
output over the entire speed range. Considerable work will, 
however, have to be done in the development of the neces- 
sary controls, but when these are worked out we undoubtedly 
will find other advantages which at the moment seem to be 
of little consequence. There has been quite a bit of discussion 
of the possibilities of water injection for commercial engines. 
This has been a natural result of the use of water injection 
for momentary bursts of power in combat aircraft engines. 
Considerable work was done on this problem at Wright 
Field about ten years ago and described by Ford L. Prescott 
at an ASME meeting in St. Louis in 1935. At that time a 
definite increase in thermal efficiency was noted. This has 
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FIGURE 10 


Ideal Otto Cycle 
Compression ratio 6:1; efficiency 51.164 percent; 
net work, 1730.5 foot-pounds. 


been corroborated by further testing since then. In commer- 
cial engines we do not at the moment know whether other 
effects may be present such as rapid rusting, increased wear 
or deterioration of the lubricants. There is much to be done 
on this problem and the possibilities look inviting. Injection 
of any type still is too expensive and will have to be ma- 
terially simplified and reduced in cost to compete with a 
simple carburetor. 

There are a number of design factors, each of which -will 
lend its little bit to the final increased performance of the 
future engine. One possible advantage may be illustrated by 
Figure 9 which shows the effect of timing of the valve events 
on engine performance. One curve shows a timing to give 
a torque peak at comparatively low engine speeds approxi- 
mately 800-1000 RPM; while the other curve is a typical 
torque curve of a high-speed passenger car type—timin 
giving a torque peak of approximately 2200 to 2400 RPM 
These two curves may be combined in one engine by an 
automatic change in the camshaft timing controlled by speed, 
so that the final curve of the engine would be a curve shown 
by the dotted line combining the high torque characteristics 
of each curve. This will give a much better performing 
engine on the road. 


Super Charging 


We now come to the problem of supercharging and the 
results that we may expect from an engine with an integral 
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supercharger design. It is generally accepted that the rough- 
ness of an engine, with a compression ratio increased to take 
full advantage of the high-octane fuel, will be sharper and 
more objectionable than that of an engine which uses super- 
charging with a lower compression ratio to take full ad- 
vantage of this same fuel. Since indicator cards taken on an 
actual engine run both with very high compression ratio and 
with a low compression ratio supercharged to approximately 
the same output are very difficult to obtain we would like 
to present here a few curves which are mathematical or 
ideal curves, the first of which shown in Figure 10, shows 
the ideal otto cycle with a compression ratio of 6:1. This 
you will notice has a peak pressure of 991.4 pounds per 
square inch and a peak temperature of 5497° F. These pres- 
sures and temperatures are, of course, theoretical and are 
never reached in an actual engine. Now let us consider that 
We are given a fuel of sufficient octane quality that we can 
run with a 10:1 compression ratio. Figure 11 shows peak 
pressures of 1830 pounds per square inch and 6129° F. tem- 
(op This, on the theoretical card, shows an output of 
17.8 percent of the first 6:1 card. Now then let us assume 
that we supercharge to 4 pounds pe square inch and main- 
tain the 6:1 nominal compression ratio. Figure 12 shows that 
we have peak pressure of 1227.1 pounds per square inch and 
peak temperature of 5724° F. showing 122.7 percent of the 
6:1 output. From the shape of these cards, each of which 
would be considerably modified in an engine, you can readily 
see that peak pressures alone may cause a more objectionable 
roughness and perhaps the difference in temperatures might 
also be indicative of the difference in life expectancy of the 
parts exposed to the flame. Referring again to Figure 8 we 
can see that the octane requirement for a typical normally 
aspirated engine has a tendency to fall off with increase in 
speed. We may better be able to take advantage of the 
typical fuel characteristics of the fuels coming from so many 
of our refineries both in type and ratio that we may have 
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Otto Cycle Supercharged 
Efficiency 51.08 percent; net work 2123.09 foot-pounds; 
output 122.7 percent of Ideal Otto 6:1 cycle. 


little boost at the lower RPM’s and gradually increasing 
boost at the speed increases. This would tend to give an 
engine octane-requirement characteristic which would more 
closely approximate a constant octane requirement. At the 
same time this type of boost will tend to increase the horse- 
power without materially increasing the peak torque outputs 
so that the entire drive train from the clutch through the 
transmission and rear axle would not have to be materially 
increased in strength and correspondingly in weight. Many 
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of the improvements in engine units will have to be in. 
corporated in this engine, for greater durability and rugged. 
ness will be required due to the increased heat which each 
part must be able to withstand. 

Sodium-cooled valves in all probability will be required 
for the exhaust, perhaps even the intake. Oil cooling of the 
piston may help to keep it in the correct shape and prevent 
burning. Necessary in today’s engines—adequate cooling of 
the valve seats and combustion-chamber ports will be even 
more necessary in this supercharged engine. We must haye 
intake ports designed to get a full charge into the cylinder 
with the lowest restriction and the exhaust ports designed 
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Ideal Otto Cycle 
Compression ratio 10:1; net work, 2038.5 foot-pounds; 
output 117.8 percent of 6:1 Ideal Otto. 















to get the exhaust gases out into the manifold with as little 
heat rejection to the water from them as it is possible with 
normal casting technique. It is every bit as important that 
we get the aforementioned good intake-port design and good 
valve lift with the supercharged engine as it is with the 
normally aspirated engine, for every unnecessary fraction of 
horsepower that is used in pumping is just so much loss 
and, therefore, so much inefficiency. 

We may confidently expect the engine manufacturers to 
redesign their engines to take advantage of many of the im- 
provements we know are developed today as well as those 
still in the development stage. ; 

Fuel in itself as well as its influence on engine design will 
be the most outstanding contributor to higher efficiency an 
horsepower output. ; 

Supercharging will be used in those operations and terfi- 
tories which require large power units. . 

The manufacturers of the various component parts will 
keep up with and sometimes lead the demands of the engine 
manufacturer. Economics alone will force this for competi 
tion will be keen and “the devil takes the hindmost.” 
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eke: more than a year ago, 
visitors entering the gates of Continental 
Oil Company’s Ponca City, Oklahoma, 
refinery, would have seen an industry 
run almost entirely by men. The only 
women then employed in the plant were 
a few office workers and 28 company- 
trained women testers who had re- 
placed men in the control laboratory. 

Today 300 women are in the plant as 
a part of the company’s 1031 women 
at war. 

They are mothers, wives, sisters and 
sweethearts. Nearly all have men serv- 
ing in the armed forces. Before Pearl 
Harbor these women war workers were 
engaged in varied activities. Many were 
housewives. Others were office workers, 
clerks in stores, school teachers, wait- 
resses, high-school and college students. 
Mrs. Mila Wolfe, stenciler at the com- 
pounding and packing plant, spent 12 
years as owner and manager of a 
restaurant business. Mrs. Lala Morris, 
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With gauging tape and thermometer in hand, 
Mrs, Adah Lindsay, gauger, is shown here om 
her long trek to the top of a 10,000-barrel stor. 
age tank. Tanks must be gauged, fair weather 
or foul, but she likes it. Her husband and step 
son are with the American forces in Italy 


Continental Oil Company, 
when more men were 
needed and fewer were 
available at Ponca City, re- 
cruited an army of 300 
women to take over, par- 
ticularly in gauging and 
packaging — but they do 
some of the heavy work too. 


Women 


Working 


lift-truck driver, formerly was a tele- 
phone switchboard operator, then a 
housewife. 

When you ask these home-front 
fighters why they chose to enter a 
masculine industry, the reply is un- 
animous. “We want to help win this 
war.” And, they mean it. Sure, war jobs 





pay good money. But, there has to be 
more incentive than cash when you te 
into a job such as that held by Mrs. 
Mildred Walker, operator of the crane 
in the refinery machine shop. Working 
eight hours a day moving tons of heavy 
materials is a tough assignment. AS 
any man who has done it. How’s Mrs. 
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because of the following mighty 
good reasons — 


@ Ball thrust bearing at rear of 
motor takes out rotor drag due to 
the push of the operator feeding 
into heavy coke — 


2] Ball thrust bearing at the front 
of the motor prevents friction due 
to the pull of a self-feeding cutter 
head — 


The exclusive Elliott lubrica- 
tion system which brings a mist of 
oil to the bearing surfaces in the 
front of the motor, as well as to 
those in the rear, thus removing a 
common cause of friction, and even 
failure, in tube cleaners. 

Practically all the power in this 1100 Series 
motor goes right into the job of smashing 
coke. That means much less still down time 


—das a good many refineries are discover- 
ing today. Details? 








Mrs. Helen Earickson, “board woman,” 


records data taken from the 100-octane-plant control 


board which serves the T.C.C, feed prepar&tion fractionating equipment, alkylation fractionating 
equipment, and isomerization fractionating equipment. 


Walker doing at the job? “Swell,” say 
her supervisors. After the war, the 
woman crane operator plans to resume 
the household tasks she has left tem- 
porarily. 

Most of the women are on the oil- 
production line so that they may help 
bring fighting men home quicker. Typi- 
cal is Mrs. Golda Mooney, wife of Sgt. 
Charles Mooney now stationed in Ha- 
waii. Mrs. Mooney, mother of two 
young children, is convinced that her 
job of filling barrels of oil and checking 
petroleum shipments will help — 
her husband’s homecoming. And, when 
the sergeant returns, he is going to find 
that his wife has been postwar planning. 
With the aid of money earned by filling 
oil drums, Mrs. Mooney has paid for a 
home which she started to buy about a 
year ago. 


Four Sisters 


Della and Stella Durland, 19-year-old 
twins employed as fillers, are home- 
front fighting for their two brothers— 
Ed, in England, and Charles in the Gil- 
bert Islands. On the same job with the 
twins are two other Durland sisters, 
Evelyn and Lucille, whose husbands 
are serving with the Army in England. 
While the four sisters work and share 
a two-room apartment in Ponca City, 
their parents grow victory foods on a 
farm near Broken Bow, Oklahoma, 
thereby completing an “all-out” family 
war effort. 

It was March, 1943, when the first 
contingent of 15 women war workers 
was employed in the refinery com- 
pounding and packaging plant. Other 
than a small group of laboratory testers 
and a few office workers, those 15 were 
the first women refinery workers in the 
history of Continental Oil Company. 
Quickly they lea-ned unfamiliar tasks 
like filling and stenciling and checking 
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shipments of petroleum products des- 
tined for the war fronts and civilian 
markets. Later, more women were added 
to this staff, and others were assigned 
to similar tasks of barrel-filling and 
stenciling in the grease plant. 

Then came the early days of 1944 
and a manpower drain in both the re- 
finery and the company’s new 100- 
octane gasoline plant necessitated the 


addition of more women recruits. Sub. 
sequently, homemakers replaced men 
on such jobs as yardwork and mainte. 
nance, canning-machine operators, bar- 
rel cleaners, warehouse helpers, and 
tool-room attendants—to mention only 
a few of the jobs. 

Mrs. Jo Adkinson, a postmistress at 
Grainola, Oklahoma, during the last 
war, jumped into the fight again this 
time as a boiler-fireman helper at the 
100-octane plant. She and her husband, 
a véteran of World War I, have one 
daughter in high school and another 
who is a Link trainer instructor form- 
erly employed at the Darr School of 
Aeronautics at Ponca City, until re- 
cently a trainer base for British and 
American fliers. 

As man after man swapped industria] 
tools for fighting equipment, new groups 
of women rushed to answer the coun- 
try’s call for womanpower. Mrs. Vivian 
Lewis left a small farm near Ponca City 
to become gate checker at the refinery 
entrance. There she keeps an eye on 
each truck going into the refinery. When 
off shift, she spends several hours each 
month nursing the sick at a Ponca City 
hospital. 


In Control Room 


Mrs. Helen Earickson, a former wait- 
ress, became a “board woman” or con- 
trol-board operator at the 100-octane 
plant. Her readings of the instruments, 
reports, and calculations are important 
factors in controlling the operation of 
the feed preparation and recovery unit 
of the high-octane plant. Mrs. Ola Marie 
Bartlett, a former. office clerk, assumed 
similar responsibility as “board woman” 
for the thermofor catalytic unit. Mrs. 
Lois Hand, mother of four boys all 
under 10 years of age, became a casing 
machine operator in the grease plant 
when her husband joined the Army. 
It is the first job Mrs. Hand has had, 


Both Mrs. Lois Hand, left, and Mrs. Lola Nelson, right, casing machine operators, are working at 
their first jobs. They plan to quit and resume household work immediately after the wat. 
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Viola Nutt, engineer's helper in the 100-octane- 

gasoline plant’s compressor building, was photo- 

graphed as she oiled a rocker-arm mechanism on 

a gas-driven compressor. Miss Nutt formerly was 
a taxi driver in Tonkawa, Oklahoma. 


and she is doing it “just until the men 
come back.” “When peace comes,” Mrs. 
Hand emphasizes’ “I’m going to take 
over my old job taking eare of the 
children.” 

Soon, the labor shortage eased some- 
what as these, and other women, be- 
came modern minutemen and switched 
from home to home-front almost over- 
night. 

Gaugers 

All around the manufacturing depart- 
ment there is evidence of woman’s 
knack in handling the tools of industry 
—of doing men’s jobs well. Women 
gaugers climb refinery storage and “run- 
down” tanks to obtain samples. Women 
loader-helpers stand high. on loading 
racks to help fill tank cars. On the 
loading docks and “cleanup” squads 
young girls just out of high school 
throw the same enthusiasm into war 
work as they used to put into the Friday 
night jitterbug session. Women, too, 
drive pickup trucks which shuttle on 
delivery trips between the refinery and 
100-octane plant. 
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In the laboratories where 28 womep: 
testers worked little more than a yeapl 
ago, there are now approximately 6 
plus 4 women chemists who do analyte 
cal work in the control and gas-anaylsis 
laboratories. But, not all of the com- 
pany’s wartime conversions to woman- 
power have been in the manufacturing 
department. An even greater turnover 
has taken place in office personnel. The 
mailing and stationery division, once 
staffed entirely with males and one 
woman stenographer, now has 11 women 
and 3 men. Most offices have ex- 
perienced a similar change. Everywhere 
in the organization women are picking 
up desk tasks left by men. 

The five o'clock. bell which closes 
the office day, and the refinery whistle 
which calls for shift changes at 7 am, 
11 p.m., and 3 p.m., do not signify that 
the women’s day is done. After work 
hours there are houses to be cleaned, 
clothes to be washed and mended 
lunches to be packed, shopping to be 
done, and children to care for. Some of 
the women hire assistance for their 
home chores, but help is scarce. 

Both the young and old, married and 
unmarried women spend many hours of 
their leisure time ‘as nurses aides, Red 
Cross assistants, and U.S.O. hostesses, 
For other recreation many of them go 
to Continental Oil Company’s gyme’ 
nasium where badminton, roller skating, 
table tennis and other forms of athletic 
activity keep them physically fit for the 
jobs they must fill on the oil production 
front. War is serious business and these 
women war workers are out to win. 


Below: Mrs. Helen Logwood, loader helper, is 
shown as she prepares to take a sample for the 
laboratory from a car of gasoline which has been” 
loaded and is ready to leave the loading dock. } 


Petroleum Refiner—V ol. 





N iru refining techniques resulting from 
| 


wartime developments have made 


the use of highly scientific processes and 
specialized facilities essential to successful 
refinery operation. 

Arthur G. McKee & Company are pre- 


pared to design and construct new facilities 


to produce improved products and higher — 


yields from your present crude supply. 


McKee’s wartime activities include the 
design and construction of plants for HF 
Alkylation, Dehydrogenation, Isomerization, 
Butadiene Extraction, Catalytic Cracking, 
Toluene Extraction and Precision Fraction- 
ation. McKee process specialists, engineers 
and technical experts can apply thorough, 
up-to-date knowlege of all modern processes 


to the engineering of your project, / 


Arthur 6. Mckee & Company 


* Engines and Contacts * 


2300 CHESTER AVENUE « CLEVELAND, OHIO 


s 





The two towers on the aviation fuel test stand 
of Standard Oil Development Company at Bg 
way, are intake and exhaust stacks for 
cycline of air, used to cool the engine which 
operated to simulate actual flight conditi 


Engine Lubricants,” by Dr. F. L. ¥ 
ler, Standard Oil Development Comm 
pany. | 
The engine-testing laboratory conp 
sists of 1500-horsepower airplane @& 
gine, mounted on a block of 240 t 
of concrete, adjacent to a control roog 
whose instruments are based on @ 
separate foundation, supported 
blocks of cork to absorb vibration. 
engine, which is equipped with a dym 
mometer instead of a propeller, is coms 
trolled by instruments. The unit 
provide information, from condition 
simulating flight, concerning the powe 
and performance of all fuels, including 
triptane. Some of these fuels are ng 
made only in laboratories and in q 
tities insufficient for flight testing. 
bricants also can be tested. + 

Following is a part of the informati 
made public at the demonstration: 

“Primarily, the operators of the fé 
stand will attack the problem of avi 
tion-engine knock, the same kind 
knock that motorists hear in their éf 
gines if the octane number of ther 
gasoline is too low. While that kn 
may only annoy the motorist and steal 
some power from him, it threatens the 
aviation engine with destruction in a 
few seconds. 

“The chief limiting factor in aviation- 


> 4 fuel performance today is the tendency 
irctta “ i ine@- eS all of the fuel to knock under increased 
power conditions. To date, the power 

of both automobile and airplane en- 

gines has been increased primarily by 

means which made the engine more 

om F e a Wa demanding in anti-knock quality. 
While the demands of airplane en- 


gines for this quality, expressed in oc- 
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Deiecsnn OIL COMPANY 
(New Jersey) put the first full-scale air- 
craft-engine-test stand for research on 
aviation fuels and lubricants up for 
public inspection at Bayway, Septem- 
ber 19. Representatives of the press, 
Army and Navy and executives of air- 
craft manufacturing companies were 
guests of the company for an inspec- 
tion of the new testing facilities. The 
event provided an opportunity for visit- 
ing the 100-octane-gasoline manufactur- 
ing facilities at the Bayway plant, talks 
by executives of Standard Oil Develop- 
ment Company at a luncheon, and fin- 
ally a demonstration of an aircraft en- 
gine operating under condition simu- 
lating actual flight. 

Technical information included a 
paper, “The Relation of Aviation Fuel 
Quality to Engine Performance,” by 
Dr. W. J. Sweeney, Standard Oil Devel- 
opment Company, (printed in this is- 
sue of PeTroLEUM REFINER Page 103); 
“Manufacturing Processes for High- 
Octane Aviation Gasoline,” by E. V. 
Murphree, vice president of Standard 
Oil Development Company; “Aviation 








The test stand is designed to handle either 
liquid- or air-cooled engines, either pusher or 
tractor power plants. The engine is rigidly 
mounted close to the cooling-air duct on a 
tubular steel ring mount, simulating the mount 
provided on a plane. The ring mount is sup- 
ported by a heavy cast-steel stand, secured by 
tee bolts on a massive cast-iron bed plate. The 
horsepower of the engine is measured by an 
eddy-current-absorption dynamometer. . Engines 
of as much as 2,500 horsepower can be tested. 
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A BIG STEP FORWARD IN AUTOMATIC CONTROL 


OOPER-BESSEMER engineers have perfected a unique system 
rily by E very stag e of that insures smooth compressor performance through full 
, o-_— volume range. It will help any plant—chemical, refinery or other 


un l oa d i ng l S sp e€e d process industry—where compressors are called on to maintain 


extremely accurate, uniform pressures or flow rates under widely 


contro l l ed ! * fluctuating loads. 


Cooper-Bessemer has pioneered in control techniques as applied 
to compressors—control of pressures, flow rates, torque, etc. Now, 
a simple, reliable method has been developed to interpose speed 
control between the successive steps of unloading to give a 
straight-line control over approximately 100% demand. This new 
method of smoothly and accurately matching compressor capacity 
to process demand extends the advantages of speed control far 
below the limits previously practical with automatic control. 


wt 


In the graph chart above, the volume-time curve and speed-time 
curve show how unloading combines with speed control to produce 
straight-line performance. 


This new-type control is now available for all sizes of Type G-MV 
compressors. It does not require elaborate or expensively different 
equipment. If you have a control problem, drop us a line. Our 
representative will be glad to arrange for installation of this new 
Sop view of one of the compressor Cooper-Bessemer control system when you order your new 


cylinders of an 800 hp G-MV compres- G-MV compressors. 
Sor unit in a process application, * Patent Applied for. 


Showing. pneumatic suction valve 
lifters. 


Ic-MV COMPRESSORS 


The Cooper-Bessemer Corporation 


MOUNT VERNON, OHIO and GROVE CITY, PENNA. 
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New York Tulsa Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash. 
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(2) STANDARD FUELS STORAGE 
(3) STANDARD FUELS STORAGE 
(4) STANDARD FUELS STORAGE 

5) SLOP FUEL TANK 
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(27) INERT GAS STORAGE - HIGH PRESSURE 
(28) INERT GAS STORAGE - LOW PRESSURE 
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Go) exnaust STACK 
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OYNAMOMETER ELECTRONC CONT. CAB 
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2300 VOLT MOTOR CONTROL SWITCHGEAR 
MAIN POWER TRANSFORMER 














FIGURE 1 


Design of the test stand facilities is shown in the diagram above, in which water, steam, sewer and fire protection lines have been eliminated. 
The main structure includes the test cell with intake and exhaust stacks, the control room, the equipment room, the service room and on 
mezzanine floors, two fan rooms, an air-filter chamber and a weigh-scale room. 


tane numbers, greatly exceed the de- 
mands of automobile engines, the fuel 
improvements resulting from operation 
of the new test stand may ultimately 
contribute to the power and perform- 
ance that the driver of the now ‘fu- 
turistic’ car will enjoy. 

“Engines exceeding 2500 horsepower 
can be tested. Flight conditions are 
simulated. Huge blowers supply a cool- 
ing air stream which is closely regu- 
lated as to velocity and temperature. 
Air temperature can be maintained at 
100° F., even though the initial air 
taken from outside may be as cold as 
zero F. Another blower supplies air 
for the carburetor with intricate con- 
trols regulating pressure and tempera- 
ture over a wide range of flight condi- 
tions. 

“Readings of temperatures on and 
in the engine can be automatically re- 
corded from 48 points within a mignte. 
This facilitates testing of expensive ex- 
perimental fuels which can be made 
only in small quantities in the labora- 
tory or in pilot-scale plants. 

“Because of the intensity of sound 
produced by the engine no one can re- 
main in the test stand room while an 
engine is in operation. Heavy sound- 
proof construction of the walls and ar- 
tificial sound-absorbing stone packed in 
the air inlet and outlet stacks greatly 
reduce the sound reaching the area 
outside. It is anticipated that sound 
coming out of the stack will have less 
than 1/256 of its original energy. This 
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reduction in energy will prevent the 
sound, which is directed upward by the 
stacks, from being reflected by low 
hanging clouds and being heard in 
nearby residential communities. 

“All test operation is automatically 
controlled in an adjoining instrument 
room which is protected from the in- 
tense sound in the test stand room by 
a 16-inch concrete wall in which there 
are no doors. For observation by the 
operators there are three windows in 
the wall, each of which has four panes 
of varying thickness to minimize sound 
transmission. Actually the roar of the 
engine can hardly be heard in the con- 
trol room. The control room floor on 
which the instruments are based is 
isolated from the rest of the structure 
by being built as a seperate unit sup- 
ported on blocks of cork to absorb 
vibration. 

“Instead of delivering power to a 
propeller, the test engine is connected 
to a dynamometer which both absorbs 
the power and measures it. The dyna- 
mometer is electronically controlled to 
meet exacting research standards. Two 
fire-protection systems, both using inert 
gas, have been installed. 

“An intricate system of lines, valves, 
weigh tanks, and automatic, inter-lock- 
ing controls handles the supplying of 
accurate amounts of fuel and oil to the 
test engine. In addition to the opera- 
tion of the engine for fuel tests, avia- 
tion lubricants will'also be tested. 

“The test stand as now completed, 


with its special ‘accessory facilities, is 
believed to be the finest aviation test 
stand in existence for quick and ac- 
curate studies, such as: 

“1. The testing in actual engines of 
exploratory fuel blends to evaluate 
existing processes for making high-oc- 
tane aviation gasoline components, and 
more particularly new processes, thus 
enabling decisions to be made as to de- 
sirability for commercial production. It 
will also permit the evaluation on 4 
relative basis of the components now 
available for the blending of aviation 
gasoline. It is of the greatest impor- 
tance that multicylinder investigations 
be carried out so that the necessary de- 
cisions on manufacturing can be made 
well in advance of the day when volume 
production is needed, and that such 
decisions be the correct ones to if- 
sure, from available raw materials, the 
largest volume of fuel of the desi 
quality. .. 

“2. Influence of engine operatil 
variables on fuel performance and af 
knock behavior, e.g., effect of spee 
spark advance, mixture ratio and att 
matic ratio control, temperature, ¢@ 
pression ratio, and pressure as 4 
fluenced by supercharger (blower) g 
ratio, etc. r 

“3. Anti-knock requirements of 
gines operating under combinations, 
the above variables, and particul 
those combinations found to exiS! 
practice. Present knowledge of 
score is inadequate. 
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When the owners want the engineers 
and builders to handle the next job. 


REPEAT BUSINESS has consti- 


tuted 60% of our contracts 
in the last six years. 





JONES & LAUGHLIN SUPPLY COMPANY 


formerly 
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Towers and Vessels 


Storage Tanks— 
Horizontal and Vertical 


Pipe—Tubes—Headers 
Compressors 
Instruments 


Complete Refining Units— 
Cracking and Topping 






SRA ea eee 
UNION AVE. AT 2ist STR 
TULSA, OKLAHOMA 
SERRE SECS SCS ee 















RRS Ts OSE IRAE IRIAN RR Sot 









Since doors and windows are the-foremost source of leakage in sound-proof walls, only windows 
were provided between the test cell and the control room. The three windows are each built with 
four panes of special glass employing dessicants to dry the space between the panes to avoid 
clouding from condensation. On the control-room side the first pane is laminated shatter-proot 
glass. Glass of the other three panes is special type of high strength, which when fractured does not 
shatter to form sharp splinters but disintegrates into small pieces and beads without sharp corners. 


“4. Fuel-to-cylinder distribution pat- 
tern of engines operating under com- 
binations of above variables, when us- 
ing fuels of different volatility charac- 
teristics. 

“5. Closely allied with the preceding 
study would be the influence of distri- 
bution on the behavior of fuels having 
anti-knock quality controlled within 
the distillation range and thereby per- 
mit of setting a specification to insure 
optimum performance over a wide 
range of conditions.” 

The test stand, which cost $500,000, 
was built as a company venture. It 
was designed after study of existing 
test stands of engine manufacturers. 
Material was made ayailable after facili- 
ties for making aViation gasoline and 
synthetic rubber ingredients were as- 
sured. Previously facilities of engine 
manufacturers and governmental agen- 
cies had been used for testing fuels. 
These had become inadequate for fuel- 
quality testing. The effect of lack of 
facilities was summed up in the official 
release with this observation: “The in- 
evitable result is that the work on fuels 
has been far from complete. There is 


little doubt that, lacking the time and 
facilities for very close control, avia- 
tion-fuel specifications have been set 
with a liberal factor of safety and the 
volume of aviation gasoline production 
may have been limited thereby.” 





BAYWAY NOT BAYTOWN 


Habit-building forces that come 
from long association had its way in 
the September Petroleum Refiner, 
wherein the accomplishments of a 
training program in the Bayway plant 
eof Standard Oil Company of New 
Jersey were shifted to Baytown. 
From the composing room, through 
the proof room and back to the desks 
in the editorial office the error went 
its unnoticed route and back to the 
press and page 103 of the issue. At 
each point men were so familiar with 
Baytown and the plant of Humble 
Oil & Refining Company that Bayway 
and the plant of Standard Oil Com- 
pany of New Jersey made no im- 
pression. 
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THE MATHIESON ALKALI WORKS (INC.) 60 EAST 42nd STREE 


SODIUM METHYLATE 


A NEW AND USEFUL REAGENT 


PREPARATION 
BY CONSUMER 
NO LONGER ESSENTIAL 


Until the recent development of dry 
Sodium Methylate by Mathieson, 
this useful reagent had to be pre- 
pared by the consumer from metallic 
sodium and methanol—a slow and 
hazardous operation. 

Moreover,the‘‘Shome-made”’ prod- 
uct —a dilute solution of sodium 
methylate in methanol—did not per- 
mit the close control so necessary 
to efficient operation and high yields 
in organic syntheses. 

Mathieson Sodium Methylate .. . 
a white crystalline powder over 95% 


pure . - has made possible some 
spectacular developments in the 
manufacture of sulfa drugs, vitamins, 
dyes, perfumes and other important 
products. 

According to the conditions to 
be met, the consumer may either use 
dry sodium methylate to supply his 
entire requirements or employ the 
new dry reagent to build up the con- 
centration of the dilute methylate 
solutions prepared in his own plant. 

Just how this versatile new reagent 
might fit into your processing pic- . 
ture we don’t know, but we do be- 
lieve it may pay you to consider its 
possibilities. 

Our technical staff is at your serv- 
ice without obligation. Write for 
full information. 


athieson 








gf/¥] SODIUM METHYLATE..SODA ASH. . CAUSTIC SODA... BICARBONATE OF SODA. LIQUID CHLORINE 
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‘Lar oil industry of the world has 
reached its greatest development in the 
United States. This growth has been 
achieved largely through the incentive 
to invent, and the protection to inven- 
tions afforded by the American patent 
system. In fact, the oil industry’s tre- 
mendous importance in the war rests 
squarely upon inventions protected by 
patents. The manufacture of adequate 
amounts of 100 plus aviation gasoline 
for fighter, bomber, and transport planes 
has involved the use of many inventions 
for producing its ingredients. Toluene 
needed for TNT manufacture has been 
made available through the application 
of new processes. Synthetic rubbers and 
a multitude of other products have had 
to depend to a great extent on processes 
stemming from inventions in petroleum 
refining. The protection given by our 
patent system has encouraged the enor- 
mous amount of research that fashioned 
the oil industry into a mighty war 
weapon. 

In 1859 the completion of the Drake 
well marked the beginning of the oil in- 
dustry and the kerosine age. Drilling of 
other wells, the transportation, storage, 
and refining of the oil into marketable 
products immediately presented an array 
of new problems which required the 
exercise of the inventive faculties of 
many men for their solution. New tools, 
new equipment, and new processes fol- 
lowed, which made possible drilling at 
increased depths, safer storage, more 
rapid transportation, and the breakup of 
the crudes into better kerosines, lubri- 
cants, and waxes. The patent records of 
this early period show how the publica- 
tion of each new step stimulated further 
inventions, both in oil refining and in re- 
lated fields, such as the manufacture of 
kerosine lamps. 

From its modest beginning of 25 bar- 
rels a day, the oil industry has grown in 
the United States so that it is now pro- 
ducing about 4,700,000 barrels daily. At 
the present time the petroleum business 
represents an investment of over $15,- 
000,000,000. This growth was stimulated 
by patent protection. 


Finding Uncertain 


The first step in the industry, that of 
finding the oil, is always an uncertain 
undertaking in which there are many 
more failures than successes. However, 
in this initial phase of the industry in- 
vention has eliminated some of the un- 
certainty which the wildcatter faces in 
his search for new fields. Geological, 
geophysical, electrical, and chemical 
methods have been invented which are 
exceedingly helpful in locating possible 
oil-bearing structures. Even now, after 
locating a potential oil field by all avail- 
able methods, the driller may bring 
forth oil, gas, hot water, or nothing. In 
1937, 1 out of every 10 wildcat wells 
produced oil, while in 1942, as more 
scientific methods of exploration were 
used, the ratio of producing wells had so 
increased that 1 out of 6 wildcat wells 
yielded petroleum. As further inventions 
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Invention and the Oil Industry 


DR. GUSTAV EGLOFF 
Universal Oil Products Company 





To summarize, what has invention done 
for the oil industry? 

It has conserved 20,000,000,000 bar- 
rels of crude oil, 

It has developed new fuels of great 
energy to increase the power output of 
motor cars and airplanes. 

It has increased the supply of toluene 
for making the high explosive, TNT. 

It has made possible an American syn- 
thetic rubber industry which frees us for- 
ever from dependence on rubber trees. 

It has afforded employment to more 
than 1,000,000 men and women in re- 
search, development, and piiot-plant lab- 
oratories; and in the operation of nu- 
merous commercial processes. 

It has spurred competition in the oil 
industry, and competition means progress. 

It has fostered the development of 
many new industries and the enlargement 
of old ones outside the oil industry to 
supply needed equipment and products 
for petroleum processes. 

It has furnished basic materials for 
the manufacture of large numbers of 
chemical derivatives and thus fostered 
a new chemical industry. 

It is one of the prime factors in win- 
ning the victory for the United Nations. 

It is the incentive to even greater 
achievements in the postwar period, 











are made, the finding of oil will become 
more certain. 

The first well drilled for oil in the 
United States produced at a depth of 69 
feet. Today, wells are producing at 
depths of over 2% miles, and others 
have penetrated the earth’s crust for 
about 3 miles, although the latter have 
thus far been dry holes. Reaching these 
depths has been made possible by the in- 
vention of specialized drilling machinery. 
Whole new industries have been de- 
veloped to supply the mechanical equip- 
ment and chemicals needed in this work, 
and inventions have been encouraged in 
fields far removed from petroleum. Bits 
made from alloys of exceptional hard- 
ness, developed through years of re- 
search, bore through all kinds of struc- 
tures at high speeds. These tools are 
cooled by special colloidal mud mixtures 
which serve also to control the well 
pressure. Methods for drilling wells in 
any direction and to any. level desired 
have been invented so that formations at 
different depths can be tapped from the 
floor of a single derrick. As many as 13 
different oil horizons are found in s6éme 
fields. It took inventiveness of a high 
order to make possible the drilling of 
wells 3 miles deep without deviating 
more than 2 degrees from the vertical. 


Breaking Emulsions 


In the production of crude oil, water 
or brines are generally encountered. As 
oil and water come up through the well 
pipe together they form emulsions, pre- 
senting another difficulty which has 
been overcome by invention. Of a total 
2,250,000,000 barrels of crude oil pro- 
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duced throughout the world in the war 
year 1943, an estimated 500,000,000 bar- 
rels were persistent oil-water emulsions 
of various types. Many of these are ex- 
tremely difficult to break, but the oil 
must be separated from the water be- 
fore it is refined. Invention has also 
triumphed over this problem. No one 
method has been found satisfactory for 
all oils. Physical, chemical, electrical, 
and mechanical processes have been 
successfully adapted to resdélving the 
various types of emulsions into oil and 
water. 


Special Storage Tanks 


The advent of low-boiling petroleum 
products has necessitated the develop- 
ment of special types of storage tanks 
to hold them. Inventors have found this 
field to be a fertile one for their ideas. 
Tank storage for crude oil and gases at 
wells, refineries, and bulk stations has 
also called for constant research. Some 
storage reservoirs hold as much as 
3,000,000 barrels of crude oil. Floating 
roofs and breather devices conserve 
gasoline. Spherical and spheroidal tanks 
have been invented for the storage of 
liquefied hydrocarbon gases under pres- 
sure. The largest spherical tank in use 
today is 60 feet in diameter and holds 
20,000 barrels under pressure of 
pounds per square inch. Spheroidgal tanks 
of 155-foot diameter have been built to 
hold 120,000 barrels of gasoline. Such 
tanks are used to store butanes, butyl- 
enes, and butadiene, raw materials for 
aviation gasoline and synthetic rubber. 

Pipe lines provide a method of trans- 
portation peculiar to the oil industry; 
they were developed exclusively by it, 
and developments in this field are not 
yet at an end. The process of centrifugal 
casting has been employed to make 
stronger pipe. Many methods have been 
developed for preventing internal and 
external corrosion of the pipe. Machines 
for wrapping pipe lines with tar- 
saturated fabrics are used, and systems 
of cathodic protection are employed in 
acid and alkaline soils. Long sections of 
field pipe lines are periodically cleaned 
out by forcing cleaner plugs ahead of 
oil or water.*The transportation of oil 
by tankers from the Gulf to the Eastern 
seaboard was seriously curtailed by sub- 
marine activity during the early part of 
the war. To overcome this situation, the 
largest pipe line in the world, 1500 miles 
long, was built in record time and now 
conveys 300,000 barrels of crude oil per 
day. It extends from Longview, Texas, 
to New York. The pipe line is 24 inches 
in diameter and is equipped with spe 
cially designed oil pumps of huge size. 
The completion of this project would 
have been impossible without the pre 
vious researches and inventions which 
speeded the laying of the line through 
swamps, ovér mountains, and under 
roads and rivers. 


Most Baffling Mixtures 


Crude oil is one of the most baffling 
mixtures found in nature. Its physic 
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POROUS CARBON 


and GRAPHITE 


As PLATES, open and blind-end tubes, and rods, 
“National” porous carbon and graphite are ideal ma- 
terials for the diffusion of gases in liquids and for 
the aeration and filtration of liquids, particularly 
those of highly corrosive character. 

They are inert to practically all acids, alkalies, and 
other solutions and are especially useful for the fil- 
tration of molten salts, alkalies, and fluorides. A spe- 
cial porous carbon is available for use in caustic 
filtration. 

High and uniform permeability, and small 


spargers for the heating of corrosive liquids with 
steam. They dissipate steam in minute bubbies, with 
resultant high heat absorption by the liquid and free- 
dom from bumping. And they are not subject to 
fracture and spalling from thermal shock. 

Available in six grades and a wide variety of stand- 
ard and special sizes, porous carbon and graphite 
plates, tubes and rods may be easily machined arid 
fabricated into virtually any type of apparatus. For 
complete details, write to our nearest Division Office. 





pore size, make these materials unusually effec- 
tive for gas dispersion... and ideal for steam 


Keep Your Eye on the Infantry... 
the Doughboy Does It! 


The registered trade-mark “National” distinguishes prod- 
ucts of National Carbon Company, Inc. 





NATIONAL CARBON COMPANY, INC. 


General Offices: 30 East 42nd Street, New York 17, N. Y. 


Unit of Union Carbide and Carbon Corporation 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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characteristics are extremely variable, 
and its chemical composition is exceed- 
ingly complex. Early research occupied 
itself chiefly with the efficient physical 
separation of the components of these 
mixtures, but the inquiring inventor 
soon found that such separations were 
not the complete solution of the prob- 
lem of obtaining the greatest values 
from petroleum. 

In the early years of the petroleum in- 
dustry, the values inherent in crude oil 
were neither fully recognized nor util- 
ized. Simple distillations sufficed to frac- 
tionate the kerosine, naphtha, and gas- 
oil as principal products from the crude. 
Other physical separations were used to 
recover lubricating oil, wax, and asphalt 
from the residue in the small amounts 
called for in that period. The fractions 
of the crudes were put to their most 
obvious uses without thought of their 
conversion into new types of products 
not yet in demand. 


Development of Automobile 


The principal and most readily mar- 
ketable product was kerosine for lamps. 
This first supplemented and later sup- 
planted the inadequate supplies of whale 
and fish oils, and oils produced from 
coal and shale, so that this period was 
known as the “kerosine age.” Gasoline 
in this era had no commercial value to 
speak of, and what could not be forced 
into the kerosine fractions was burned 
or dumped into the rivers, This haz- 
ardous practice accounted for some 
serious fires. As a shortage of kerosime 
developed, a part of the crude oil was 
thermally cracked at relatively low tem- 
> a and pressures to increase the 
yield. 

In 1895 there were but four motor 
vehicles registered in the United States. 
However, production increased rapidly, 
and it may be said that the “gasoline 
age” began about the turn of the cen- 
tury. The inventions which made pos- 
sible the commercial development of the 
automobile, and the rapid expansion of 
the automotive industry, put pressure on 
the oil industry to invent processes for 
the manufacture of more gasoline and 
better lubricants. Through its inventions 
the oil industry was able both to produce 
more crude and to increase the yield of 
motor fuel from each barrel. The in- 
creased supplies of gasoline made pos- 
sible the expansion of the automotive 
industry. Inventors in the field of en- 
gines for automobiles, busses, and trucks 
have been engaged in bringing out new 
engines requiring higher anti-knock fuels 
and better lubricants than those formed 
underground by nature. The new engines 
spurred the oil industry to still greater 
efforts to meet their demands. 


Airplanes Stimulate Engine 
Development 

From 1900 to 1941 the number of 
motor driven vehicles in the United 
States had increased from 8000 to around 
33,000,000. This difference accounts for 
the correspondingly great increase in 
demand for motor fuel. The total pro- 
duction of gasoline from crude oil in 
1900 was around 8,000,000 barrels, while 
in 1941 it was over 640,000,000 barrels. 
In 1900, a greater proportion of the 
gasoline produced was used for other 
purposes than automotive fuel, a fact 
which accounts for the apparent dis- 
crepancy in the consumption per car 
between 1900 and 1941. 

At about the same time that the 


automobile became a potent factor in the ~ 
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national economy, the airplane became 
a reality and began to seek its place in 
the sun. Although the results of the 
Wright brothers’ first flight in 1903 
with a heavier-than-air machine were 
not as immediate and wide-spread as in 
the case of the automobile, the airplane 
was an epoch-making invention. From 
its humble beginning it could scarcely 
have been predicted that the airplane 
would at some time enable the demo- 
cratic nations to survive. 

The initial success of the airplane 
greatly stimulated inventors in the field 
of aircraft engines and plane designs. As 
a result of their many inventions we 
have the magnificent planes of today 
which have so altered our way of life. 
Not alone within the borders of the 
aviation industry, but in many other in- 
dustries as well, have inventors labored 
to supplv the increasing demands of 
air travel. Under the impetus of the 
present conflict the airplane and airplane 
engines have undergone extremely rapid 
development, and the oil industry has 
responded to the demands for high- 
octane fuel and super lubricants by in- 
venting new processes. 

In 1903 there was but one airplane in 
the United States. As late as 1927 the 
total number of airplanes manufactured 
was 1785. Under the stimulus of war, 
production of military airplanes in- 
creased rapidly to 12,636 in 1940, 49,000 
in 1942, and 86,000 in 1943. At the pres- 
ent rate, United States production in 
1944 will be about 95,000 planes. How- 
ever, numbers alone do not tell the 
whole story. The size and carrying ca- 
pacities of planes have undergone great 
increases. On this basis it has been esti- 
mated that the 1943 production actually 
more than doubled that of 1942. There 
seems to be no limit to the size of 
projected aircraft. The Hughes-Kaiser 
400,000-pound flying boat which is now 
approaching completion, will carry over 
125,000 pounds. Far larger planes are 
in the making. 

The aviation industry is still impelling 
the oil industry to invent processes for 
making both gasoline and lubricants. that 
have stil! better performance character- 
istics in airplanes. This mandate has 
provided a high incentive for new re- 
searches. Practically all aviation gaso- 
line is made by catalytic processes, and 
a great percentage of the components of 
aviation-fuel blends are synthetics. 

The change in the quantities of prod- 
ucts from petroleum during the transi- 
tion from the “kerosine” to the “gasoline 
age” is shown in the following table: 


Crude Produced in the U. S$. and Average Volume Percent Yield of Products 


Per Barrel of Crude 
(M = 1,000 Barrels) 











doubled because of increased crude-ojj 
production. The percentage of lubricants 
from crude went through a maximum 
of 9 percent in 1920 and dropped to 
about 3 percent in 1940, although the 
total volume was about the same in 
1920 and 1940. This constancy in lubri- 
cating-oil volume, in the face of greatly 
increased numbers of automobiles and 
other motor vehicles, is accounted for 
by better qualities of lubricants, their 
more efficient use, and recovery systems 
for used oils, 

The need for more gasoline spurred 
inventors to redouble their efforts to 
solve the problem of producing greater 
yields from crude oil. The patents of 
the period are a record of their signal 
achievements in this direction. 

The outstanding fruit of inventiveness 
at this time was the Burton thermal 
batch cracking process and its suc- 
cessor the Burton-Clark process, both 
of which went into commercial opera- 
tion about 30 years ago. Thes : processes 
were successfully used for many years. 
However, only the more selected gasoil 
fractions of the crude could be con- 
verted into gasoline with a yield of 
about 30 percent. These processes were 
the first step in a long march. Step 2 
was the invention of the Trumble proc- 
ess which was the first to give relative 
continuity to the cracking process, but’ 
could not produce gasoline commer aaa 
unless the charging stock was gasoil | 
and the yields thereof limited to within 
the same range as the Burton and 
Burton-Clark, and which was exempli- 
fied in such processes as those licensed 
by the Jenkins Petroleum Company, 
The following step was the invention 
and perfection of the Dubbs clean-circt> 
lation cracking process which, as com-" 
pared with Burton-Clark or Trumble, 
more than doubled the yield of gasoline 
from crude oil by cracking heavy resi- 
dues as well as gasoil in a continuous 
manner, and which superseded all its 
predecessors. 































Thermal Cracking Conserves Oil 

Since its commercialization, the ther- 
mal cracking of oil has conserved about 
20,000,000,000 barrels of crude petro- 
leum, which is about our present esti- 
mated oil reserve. Had it not been for 
the cracking process it would have been 
necessary to produce 45,000,000,000 bar- 
rels of crude oil instead of the 25,000- 
000,000 actually produced. The quality 
of the cracked gasoline produced has 
been far superior to that of the natural 
product, and more actual power has 
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1900 1920 1940 
M Bbis Percent M Bbils. Percent M Bbis. Percent 
ee SS ES TOLD Be 63,600 100 443,000 100 1,352,000 100 
Products: . 
I oO oe Re 8,210 12.9 114,000 25.7 591,000 43.7 
| aa eee 36,600 57.6 44,200 10.0 77,000 5.7 
Lubricating oils... 22 .)..2. 4,840 7.6 39,800 9.0 37,800 2.8 
TMG MMBC: . «cs 50.5snc tu teceded Larue lid 2a bau Me 192,000 14.2 
Heavy oils............... 8.910 14.0 221,500 50.0 330,000 24.4 
Miscellaneous. ........... 5,010 7.9 23,500 5.3 124,200 9.2 





Gasoline Yield Increase 

The percentage yield of gasoline from 
crude oil almost quadrupled between 
1900 and 1940, and the total volume of 
gasoline increesed 75 times. The yield 
of kerosine from crude in the same pe- 
riod decreased from 57 to 5.7 percent, 
although the total volume of kerosine 






been obtained from gasoline engines 
than the increase in gasoline indicates 

Gasoline derived from the distillation 
of crude oil has an average octane fat 
ing of about 52, while in contrast, 
thermally-cracked gasoline has a rating 
of about 70. Cracked gasoline of this 
latter octane rating gives a 25 percent 
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ia 41 WEEKS 


Working against time Foster Wheeler put this large 
Alkylation-lsomerization gnd Dehexanizer plant into pro- 
duction in less than 47 weeks from contract date. Not only 
was the schedule met with time to spare but, most im- 
portant, the unit went into commercial operation from 
initial start-up. Performance such as this is winning 


America’s fight. P 


FOSTER WHEELER CORPORATION 
165 BROADWAY NEW YORK 6, N. Y. 








com jee the Duclily 
Mn Yine of a 
LUNKENHEIMER VALVE 


From handwheel to pipe threads a Lunkenheimer Valve reflects excep- 
tional strength and ruggedness. Ample proportions and perfect balance 
of all parts are basic design features that give assurance of the good service 


and long life so characteristic of Lunkenheimer Valves. 


Maintenance men have long since come to depend upon Lunkenheimer 
for the best in valve service ... knowing they will get the highest degree 


of performance with the least amount of trouble and maintenance expense. 


Lunkenheimer distributors are located in all industrial centers. Use the 


facilities of the one nearest you for service on your requirements. 








ESTABLISHED 1862 


= LUNKENHEIMER 


UALITY’=— 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 









EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 13, N. Y. 


AMIN 





Only experience and “know- 
how” can make a casting like 






this; and only such a casting can 





make a Lunkenheimer Valve. 





SIMPLICITY 
OF DESIGN 
MEANS 
EASIER 
MAINTENANCE 
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greater power output than nature’s prod- 
uct when used in motors designed for it, 
This conserves a corresponding amount 
of fuel. A further increase in octane 
rating from 70 to 80 makes possible an- 
other 13 percent increase in power and 
a proportionately lower fuel consump- 
tion. Continually increasing octane num- 
bers, brought about by the application 
of new inventions to the manufacture of 
gasoline, have made possible the de- 
velopment of high-compression engines 
which power war-planes. 

To meet the demands for higher oc- 
tane numbers, research men turned their 
attention to breaking down petroleum 
molecules and recombining the frag- 
ments to produce structures having 
forms and sizes better suited to the 
engine. Having solved the problem of 
supplying motor fuel in sufficient quan- 
tity, the inquiring light of research was 
turned toward still further improvement 
in quality, and to the development of 
totally new products. 

While thermal cracking, continually 
improved and kept up-to-date, is still an 
important factor in the refining indus- 
try, far-seeing research leaders years 
ago sensed the fact that thermal crack- 
ing had its economic limitations as to 
the quality of the gasoline which it could 
produce; accordingly they pioneered in 
the investigation and study of a factor 
new in refining, namely, catalysis. 


Catalysts 


Early catalytic cracking processes 
used a variety of catalysts. Notable 
among these were aluminum chloride 
and the oxides of iron and other metals. 
In subsequent developments aluminum 
silicate minerals were employed, and still 
later, silica-alumina complexes of an 
active and at the same time a refrac- 
tory character were invented. The need 
for developing catalysts has challenged 
the ingenuity of many inventors, and the 
catalysts which they have made have 
had a profound effect on the war effort 
in producing increased amounts of 100- 
octane aviation fuel and synthetic-rubber 
hydrocarbons. In 1938 the total con- 
sumption of aviation fuel in the United 
States by military, commercial, and 
privately-owned planes was 2,391,629 
barrels, a rate of about 6500 barrels a 
day. The average octane number was 
about 83. In December, 1941, at the 
outbreak of war with Japan, production 
of aviation gasoline was around 40,000 
barrels a day, while at the present time 


warplanes are being supplied with more 


than 500,000 barrels daily, much of 
which is of 100-plus-octane quality. | 

Methods of catalyst utilization in 
cracking have also undergone extensive 
modifications. Four types of processes 
are now in commercial operation, the 
static bed, moving bed, fluid flow, an 
slurry. Many inventors have contributed 
to the commercial success of catalytic 
cracking. ; 

Catalytic cracking produces gasoline 
of 80-octane number or higher, and gives 
better yields than thermal cracking. The 
gases from catalytic cracking contain 
considerably greater amounts of 1s0- 
butane, the key hydrocarbon needed in 
the. production of alkylate for aviation- 
fuel blends. 

Cracked gasoline produced either by 
thermal or catalytic processes has 4 
tendency to oxidize in storage, produc- 
ing gum which impairs the operation of 
engines. Inventors who attacked this 
problem developed powerful chemicals 
known as inhibitors, which protect gas0- 
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The Rotamatic Flow Rate Controller 
will slash labor and material costs! 


Sos “ROTAMATIC’’ will 
fit perfectly into your 
post-war plans tochange 
to continuous operation 
wherever possible and 
to install automatic 
labor-saving devices. It is an air-operated 
flow controller using a rotameter as the 
prime flow-rate measuring instrument. It 
will control the flow of any liquid or gas 
continuously and automatically at any 
given rate. The smallest “Rotamatic”’ wiil 
handle minimum flows of 0.02 G.P.M. of 
water or 0.03 C.F.M. of air, and the 
largest size will measure maximum flows 
of 14,000 G.P.M. of water or 16,000 
C.F.M. of air. The “Rotamatic” gives a 
continuous chart record of the flow rate 
and can also include a flow totalizer. 
Likewise, two or more liquids may be 
automatically proportioned by the “‘Rota- 
matic” ratio controller. Armored “Rota- 
matics” are available for high tempera- 
tures and pressures. 


Theuse of the Fischer & Porterrotameter 


gives to the “Rotamatic” these advan- 
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tages that are not found in any other flow 
rate instrument: (1) Low, constant pres- 
sure drop (2) Instantaneous response to 
flow changes (3) Ability to measure 
accurately any corrosive or viscous fluid 
(4) Wide flow range—at least 10 to 1 from 
maximum to minimum (5) Evenly spaced 
scale divisions—no crowding at lower 
end of the flow range (6) Continuous 
high accuracy because the prime metering 
element (the rotameter) is readily visible 
and may be used to quickly check the 
remote recording-controlling instrument. 

The “Rotamatic” has paid its way in 
many processes because it saves labor, 
reduces wastage of raw materials, pro- 
tects the quality of the final product and 
increases yield. A full discussion of its 
construction and operation is given in our 
catalog 50-A. If you will write to us on 
your Company letterhead, we shall be 
glad to send you a free copy without any 
obligation. 


FISCHER & PORTER CO. 


1910 COUNTY LINE ROAD, HATBORO, PA. 


4. 
















For Purging — 
For Blanketing— 
For Processing — 


Specify the Kemp Inert Gas Producer where processing condi- 
tions or requirements call for inert or protective atmospheres. 


Kemp Inert Gas Generators are available in capacities ranging 
from 1000 to 100,000 cubic feet per hour, may be furnished for 
semi-automatic or automatic operation. Safety features include 
electric ignition, safety pilot, soft heads, fire checks, and auto- 
matic shutdown in the event of 

(a) burner outage 

(b) cooling water failure, or 

(c) fuel gas supply failure. 
The inert atmosphere is delivered at a temperature of not more 
than 15°F. above the inlet temperature of cooling water with a 
corresponding dewpoint. When dryer gases are required, low 
dewpoints may be obtained by selection of suitable auxiliary 
drying equipment. 


Write for engineering data, recommendations, and quotations. 
Ask for Bulletin 901.3 


OTHER KEMP PRODUCTS 
Adsorptive Dryers for Air and Gas 





RAtres Atmos-Gas Generators for Special Atmospheres 
The C. M. Kemp = The Industrial Carburetor for premixing gases 
Mfg. Co. Immersion Heaters 
405 East Oliver St., © Submerged Combustion Burners 
yoy A complete line of Industrial Burners, and Fire Checks 




















line from degradation during long 
riods of storage by preventing formation 
of gum and preserving the anti-knock 
value. The use of inhibitors has ma. 
terially assisted in the conservation of 
petroleum, since it has obviated the, ne. 
cessity of-extensive chemical treatment 
of cracked gasolines and has conseryed 
valuable anti-knock properties. About 75 
percent of all gasolines now contain in. 
hibitors. 
Improved Lubricants 

Research and invention in the petro- 
leum industry have developed new and 
improved types of lubricants for a wide 
variety of uses. Highly refined oils are 
used in bearings of watches and pre- 
cision instruments. Special high-pressure 
lubricants are available for machines 
where pressures may be many tons per 
square inch. Lubricating oils for high- 
speed diesel engines contain added de- 
tergents to wash tarry deposits from 
rings and cylinders, and to prolong 
operating periods. Airplane lubricants 
have been developed which are equally 
effective at tropic heat above 120° F. and 
at stratosphere cold more than 60° be- 
low zero, so that our fighter and bomber 
planes may function equally well in 
either extreme of temperature. The pe- 
troleum industry ‘has a lubricant for 
every use. 

The cracking process is the basis for 
the development of other processes be- 
cause it furnishes large amounts of re- 
active hydrocarbons, both gaseous and 
liquid, for use in further syntheses. 
Cracked gases contain ethylene, propyl- 
ene, and butylenes, which are absent in 
natural gas. For years these gases were 
used as fuel under boilers and stills. 
However, a few years ago a process for 
catalytic polymerization of these hydro- 
carbons was invented which produced 
superior gasoline of 80-82 octane. This 
was an advance in the conservation of 
crude oil since this type of gasoline, 
when added to a lower grade, increases 
the octane rating of tke latter so that 
it burns with high efficiency in motors. 
The catalytic polymerization process 
operating on cracked gases under selec- 
tive conditions yields isooctenes. Upon 
hydrogenation of these isooctenes, 2 
gasoline of about 95 octane is produced 
which is one of the components of 100- 
octane gasoline for planes. 


Alkylation 


Extremely important processes in the 
war effort which called for great in- 
ventiveness in their development are 
concerned with the alkylation of iso- 
butane with olefins to produce high- 
octane-rating aviation alkylate. Ipatieff 
and Pines, working in the laboratories 
of Universal Oil Products Company, 


first showed that paraffins could be - 


alkylated with olefins, and invented 4 
process for alkylating isobutane, Other 
research workers were stimulated to 1- 
vent processes for effecting this reaction 
and as a result of their researches the 
sulfuric-acid and hydrogen-fluoride proc- 
esses came into commercial use. Cata- 
lytic processes for isomerizing norma 
butane to increase the available 1s0- 
butane have also been developed, as well 
as processes for isomerizing norma 
pentane to isopentane and normal hexane 
to isohéxane. Cumene, a hydrocarbon 
used in aviation fuel, is made by alkylat- 
ing benzene with propylene. ; 
Another process of great import in the 
war is the manufacture of aromatic 
hydrocarbons by dehydrogenation and 
cyclization. Other processes effect the 
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ON THE ELECTRICAL ASPECTS OF EXPLOSION HAZARDS 


In this new G-E book, we believe you will find the clear-cut 
story you've been wanting on the application of explosion-proof 
electric equipment. For it contains, first, a concise description of 
the various hazards as defined by the National Electrical Code. 
It defines the term ‘‘explosion-proof’’ as it applies to industrial 
machines. It describes five methods of meeting explosion hazards, 


and discusses the merits and economics of each. 


Electrical Distribution in Hazardous Areas 
In addition to a section detailing the design requirements 


Maintenance Hints 


An important section of this new book is devoted 
to suggestions for extending the “life expectancy” 
of explosion-proof motors and control. It empha- 
sizes especially how to preserve the effectiveness of 
their explosion-proof features. It should prove a 
boon to anyone setting up a maintenance program. 


The coupon will bring your copy of “Motors and 
Control for Hazardous Areas.” Better mail it now. 





of motors and control for both Class I and Class II condi- 
tions, you will find specific, helpful facts on electrical dis- 
tribution systems, on methods of wiring, and on protective 


devices, 


Buy all the BONDS you can—and keep all you buy 





GENERAL (4) ELECTRIC 
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MATCH FOR VOLCANIC 
“Temperalanes 


work had to be flawless—as ex- 
haustive checks proved. The 
implications that accompany 
the placing of such orders 
profoundly qualify the ability 
of Associated in the field of in- 
dustrial piping. Let this firm as- 
sist with your fabrication 
problems. 


The above fabrications are 
chrome nickel. Only a small 
fraction of this 18-8, 25-12 job, 
they will conduct certain ele- 
ments at extremely high tem- 
peratures. 


Speed was required on this 
work. Yet when finished the 


ASSOCIATED PIPING & ENGINEERING CC., Inc. 
2332 East 38th Street « Los Angeles 11, California 
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catalytic dehydrogenation of naphthene 
hydrocarbons to produce aromatics, such 
as benzene and toluene. 


Toluene from Petroleum 


Toluene formerly was produced solely 
as a by-product of coal carbonization ip 
the production of metallurgical coke for 
steel plants. In World War I, the maxi- 
mum toluene production was at the rate 
of 15,000,000 gallons a year, and prac. 
tically all of it came from coal carboniza- 
tion plants. The toluene production from 
coal in World War.-II is at the rate of 
over 25,000,000 gallons a year. Accord- 
ing to published reports, toluene re- 
quirements now approximate from 250,- 
000,000 to 300,000,000 gallons a year 
which produce 3,000,000,000 pounds of 
TNT. The bulk of this comes from 
petroleum, through the inventiveness of 
chemists and chemical engineers in the 
oil industry. If it were not for these out- 
standing inventions for the manufacture 
of toluene, there would be a shortage in 
TNT production. The amount of coal 
that would be required to produce from 
250,000,000 to 300,000,000 gallons of 
toluene would be about 300,000,000 tons. 
The oil industry has been so successful 
in producing toluene that there is a 
present excess over explosive require- 
ments, which is being added to aviation 
fuel blends to augment the supply and 
to raise their anti-knock quality. 


Rubber 


A special field of invention is con- 
cerned with the development of proc- 
esses and catalysts for dehydrogenating 
butane to butylenes or to butadiene. 
These processes have largely assisted in 
the growth of the rubber industry in the 
United States. Copolymerization of bu- 
tadiene and styrene gives Buna-S rubber 
for tires, and the polymerization of 
isobutylene and a small amount of iso- 
prene produced from petroleum gives 
butyl rubber. This last material is espe- 
cially good for inner tubes. Tests have 
shown that in a tire at 40 pounds pres- 
sure, the loss is only 0.08 pounds a week, 
or 4 pounds pressure in a year. When 
completed and operated at full capacity 
the plants for producing butadiene from 
petroleum hydrocarbons will supply 
from one half to two thirds of synthetic 
rubber requirements. As a result of the 
efforts of numerous inventors and re- 
searchers in the United States, the 
processes for the manufacture of syn- 
thetic rubber were available in this coun- 
try when the war started. 

Increased supplies of distillates from 
crude oil and cracking processes have 
promoted the use of these oils for house- 
hold-heating purposes; consequently, 
many new inventions of oil burners and 
furnaces have resulted. The increased 
supplies of heavier residual oils have also 
stimulated the invention of improve 
types of burners and furnaces for use 
under boilers and heating units of indus- 
trial plants. Inventions in this field have 
greatly aided in the conservation of oil 
resources. 


Metallurgical Advances 


It is difficult to overestimate the in- 
fluence that the cracking process an 
auxiliary processes have exerted of 
building new and enlarging old indus- 
tries. A branch of metallurgy has de 
veloped a large number of special alloy 
steels to withstand the effects of high 
temperatures employed in cracking. A® 
outstanding development in this line % 
the class of nickel-chromium alloys, 
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SUPPLY COMPANY 


AUTOMATIC CONTROLLERS 


With experienced Engineers, Vinson Supply Com- 
pany is contributing valuable assistance toward 
helping speed the construction and design of plants 
for the manufacture of such essential war products 
as toluene, high octane fuels, butadiene, synthetics 
and solvents. ! 





With a background of experience in Application 
Engineering for the proper selection of specific 
Control Equipment to the control problem at hand, 
Fisher Governor Company and Vinson Supply 
Company are in a position to give YOU valuable 
assistance in selecting the proper type equipment 
for the SPECIFIC PROBLEM involved. 





TUBE-TURNS 


Tees, Reducers, Flanges 
and Welding Caps 


NATIONAL 
Pine and Steel Tubes 


CHASE 


“Antimonial Admiralty” 
CONDENSER TUBES 


Standard Brass Products 


Capoly Heady fc a Refer 


INSOR SUPFLY UO 


aud Matal Cashes Wemefadten, 


DALLAS * TULSA « ODESSA 











New 


PRECISION 
MOLDED 


TY TYPE 


BRINGS NEW, GREATER EFFICIENCY IN 


HEAT INSULATION! 


Up go fuel savings! Down 
go heat losses!—Because this 
new, light-density type of 85% 
Magnesia sets a remarkable new 
low in thermal conductivity over 
the full range of temperatures! 


More and more engineers are 
discovering that the Plant Pre- 
cision Molded process* has revo- 
lutionized the natural insulation 
superiorities of 85% Magnesia. 
Likewise, applicators are dis- 
covering that Plant Precision 
Molded 85% Magnesia is easier 
to handle . . . that it goes on 
faster, and brings the advantages 
of great “ductile strength,” con- 
trolled uniformity and precision 
pipe fit. Write for complete data. 


REG. US PAT COFFE 





*U. S. Patents Nos. 2,131,374, 2,209,752, 2,209,753, 2,209,754. 

PLA NT MAIN OFFICE: SAN FRANCISCO 
Sales Offices in Los An- Factories in Emery- 

RUBBER &  geles, Wilmington, and ville,San Francisco, 


Oakland, Calif.;distrib- and Redwood City, 
ASBESTOS utors in principal cities. Cal 


Manufacturers of Plant Insulating Materials 
and Mechanical Packings Since 1920 


WORKS 


FACTORY No. 3 


Emeryville, Calif 


COMPLETE 
RANGE OF SIZES 
and thicknesses in 
blocks and pipe 
coverings (up to and 
including 18-inch 
pipe size in sectional 
form. Larger sizes 
in segmental form) 







which are resistant, not only to heat, but 
also to the corrosive effects of sulfur 
and oxygen. In order to control and 
regulate cracking and auxiliary processes 
in respect to temperature, pressure, and 
rates of flow, a large industry for the 
manufacture of special instruments has 
been built up. The availability of re- 
active olefins, aromatics, and isoparaffins 
from cracking and allied refining proc- 
esses has furnished bases for the many- 
facture of an ever-increasing line of 
chemical dérivatives. The manufacture 
of synthetic rubber has been aided by 
the production of butadiene and styrene, 
and the plastics industry has been fur- 
nished many raw materials. The in- 
creased supplies of gasoline from crack- 
ing have promoted the automobile and 
airplane industry, and lessened the cost 
of both the manufacture and the opera- 
tion of automobiles, trucks, busses, and 
planes. Large manufacturing enterprises 
stem from the automotive industry, 
Metals, fabrics, plastics, glass, electrical 
equipment, paints and enamels, and 
many other essentials have undergone . 
increases in production to supply ma- 
terials used in the manufacture of auto- 
mobiles. Our increased warplane output 
has also furthered the development of 
new processes for making radios, cam- 
eras, bomb-sights,. stabilizers, gyro- 
scopes, and a multitude of other instru- 
ments essential in combat flying and 
precision bombing. Without gasoline, 
many of these industries would never 
have come into being. The increase in 
industrial employment directly traceable 
to the development of cracking and 
allied processes is thus extremely large. 


Spur of War 


Under the spur of war. necessity, the 
best scientific and technical minds in the 
industry sought and found the solution 
of various problems in many processes 
which have the standing and dignity of 
invention. Missing links were forged and 
processes which would have waited years 
for commercial development in the nor- 
mal course were designed and put into 
successful operation almost overnight. 
To understand the importance of these 
processes it is only necessary to know 
that almost every drop of 100-plus- 
octane gasoline that gives our flyers 
dominance in the air, is primarily pro- 
duced by catalytic processes. 

American inventions in aviation gaso- 
line processes gave the R.A.F. 100- 
octane fuel, and tactical superiority overt 
the Luftwaffe in 1940. This made pos- 
sible the winning of the Battle of Britain, 
and turned the course of history. With- 
out our research and developments 19 
motor-fuel manufacture, fostered by the 
patent system, the United Nations might 
well have lost this war. 

Just as oil finding is an unusually 
adventurous and costly project, the un- 
certainties of research and development 
in manufacturing processes have been 
great. There are also many dry holes in 
oil-refining research. A large number of 
inventions may be made and a great 
deal of research conducted in attempt 
ing to develop a new and useful process 
before producing anything commercially 
successful. Great as the achievements 
have been in development of both ther- 
mal and catalytic cracking processes, tt 
is well to remember that over $500,000, 
000 was spent in research and develop- 
ment projects, and in plants which were 
commercial failures. It may be aske 
what impelled the inventors in these 
fields to drive on in the face of such dis- 
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couragement. The driving force was the 
incentive offered by our patent. system. 
Certainly, rewards should be forthcom- 
ing to successful processes based on in- 
yention after the expenditure of time, 
energy, and capital. 


Development of Inventions 


There is an idea in circulation that in- 
yentions result from quick flashes of 
thought which may be considered as 
ether sudden inspirations, or more or 
less fortuitous guesswork. Nothing could 
be further from the truth. Worthwhile 
inventions are produced by the same 
“blood, sweat and tears” made famous 
by the eminent Prime Minister of Great 
Britain. 

Patented inventions benefit the con- 
suming public, industry, and research. 
The inventor has full rights to his in- 
vention during a 17-year period. After 
this the patent becomes public property 
and may be used by any citizen. When 
a patent issues, industry is informed of 
the new development embodied in the 
patent and often recognizes a commer- 
cial trend wherein patentable improve- 
ments are possible. Whole new indus- 
tries have been developed based on 
patented processes in oil refining. Re- 
search is fostered in that its findings cang 
be protected, and publication of results 
can be more complete and widespread, 
thus cutting down duplication of work 
and furnishing a basis for further study 
and experimentation. Anyone can pur- 
chase a copy of.a patent for 10 cents. 
The patent specification gives complete 
and detailed information as to the nature 
of the invention. Without patent protec- 
tion, research would be driven under- 
ground and secret processes would de- 
velop. Chaos would reign in business 
and industry, and piracy of processes 
and methods would become common 
practice. Systems of espionage would 
develop for getting information on new 
processes and products, so that they 
could be used by competitors without 
consideration of inventors’ rights. Manu- 
facturing concerns could easily be put 
out of business by such thefts. Under 
such conditions it is questionable whether 
small businesses could survive. Those 
employed in industries would be en- 
joined from normal discussion of their 
work either inside or outside of their 
company, and cooperative research ef- 
forts would be frustrated. This would 
result in slowing up invention, if not in 
eliminating the United States from world 
leadership in industry, which it has 
held for many years under the patent 
system. One invention always promotes 
others, and inventors react catalytically 
on one another. 


Patent Ownership 

The ownership of patents is the in- 
ducement for capital to invest in the 
Promotion of new processes and prod- 
ucts. Without patent protection, com- 
Panies could not afford to take the risks 
inherent in research work. Neither would 
they feel justified in financing research 
oundations at universities where much 
work of a fundamental character is car- 
tied out if they could not be assured of 
tights in developments. Licensing of 
Patented processes in the oil industry is 
Widespread, and small and large refiners 
use them. Thus the use of new processes 
ecomes diffused more widely among 
arge and small companies. The small 
refiner is able to operate patented proc- 
€sses which he would have no chance 
to develop by his own research, and so 





Standard Oil Development Company 
Sponsors Research Forum 


In celebration of its twenty-fifth anni- 
versary Standard Oil De:elopment Com- 
pany sponsored a silver anniversary 
forum in the Waldorf-Astoria Hotel, 
New York, October 5 on “The Future 
of Industrial Research.” The morning 
session was on the theme: 

“What Should Be the Guiding Princi- 
ple and Objectives for the Commercial 
Programs of Industrial Research and 
Development Organizations?” 

Charles F. Kettering, general man- 
ager of the research laboratories of Gen- 
eral Motors Corporation, presided. Sub- 
jects and speakers were: “The Physi- 
cists’ Viewpoint,” Dr. Frank B. Jewett, 
vice president, American Telephone and 
Telegraph Company; “The Chemist’s 
Viewpoint,” Thomas Midgley, Jr., presi- 
dent, American Chemical Society; “The 
View of Industrial Management,” Harry 
L. Derby, president, American Cyanamid 
and Chemical Corporation. 

Discussion followed each paper and 
the morning session was closed by a 
summary by the chairman. 

The luncheon program consisted of 





is able to compete with large companies 
and, often, to produce products at a 
lower price. 

Without the active exploring faculty 
of the American inventor, these develop- 
ments would not have been possible. 

-What applies to the oil industry also 
applies to other industries. Industrial 
processes and relationships are ex- 
tremely involved and frequently influ- 
ence one another. The inventions of one 
industry stimulate inventors in appar- 
ently unrelated fields. Inventions have 
cut down the amount of physical labor 
necessary in manufacturing processes, 
without promoting unemployment. In 
fact, inventions have increased employ- 
ment. The products of inventions, such 
as the automobile and the airplane, also 
save labor while providing more jobs. In- 
ventions bring about competition which 
keeps industry young by _ constantly 
producing new processes and materials. 
Inventions mean low-cost products. 

It is difficult to visualize the kind of 
oil industry we would have today with- 
out the inventor and the United States 
patent system. So little progress would 
have been made that in comparison it 
would seem like a throwback to the be- 
ginnings of the industry. Our whole 
social and economic system would be on 
a far lower plane if we did not have our 
patent system. The lack of petroleum 
products for automobiles, diesel engines, 
railways, marine transportation, air- 
planes, industrial plants, and military 
machines would be disastrous to our 
way of life. However, we have been 
safeguarded through our collective in- 
ventive genius and our patent system, so 
that our oil supplies are ample for 
every essential need of the present and 
the future. 

The postwar period will see research 
and inventions developing at a tempo 
far greater than before World War II. 
All civilized countries are aroused to 
the importance of research, inventions, 
and patents; not alone in the war effort 
but in the peacetime to come. 
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remarks by Colonel Bradley Dewey, 
president of Dewey & Almy, Chemical 
Company, Boston, former rubber direc- 
tor of the War Production Board. 

The theme for the afternoon session, 
over which Warren K. Lewis, professor 
of chemical engineering at Massachusetts 
Institute of Technology, presided, was: 

“How Can Small Business Serve It- 
self and Be Served by Industrial Re- 
search and Development?” Subjects and 
speakers. for this session were: “Re- 
search by the Business Itself,” Edwin 
H. Land, president, Polaroid Corpora- 
tion; “Research by Trade Association 
and Cooperative Groups,” Dr. West- 
brook Steele, executive director of the 
Institute of Paper Chemistry; “Profes- 
Research Organization,” Dr. 
Earl P. Stevenson, Arthur D. Little, 
Inc.; “Research Foundations,” Dr. Clyde 
E. Williams, director of Battelle Me- 
morial Institute; “Research by Govern- 
ment,” A. C. Fieldner, chief of the Fuels 
and Explosives Branch, United States 
Bureau of Mines. 

The dinner was the occasion for re- 
marks by Frank A. Howard, president 
of Standard Oil Development Company, 
and the address by Robert P. Patterson, 
Undersecretary of War; “What Place 
Should Industrial Research and Devel- 
opment Organizations Allocate to Future 
Work Directed Primarily Toward Na- 
tional Security Rather than Commercial 
Considerations?” 

In sponsoring the forum the company 
offered this viewpoint: 

“Standard Oil Development Company 
believes that the most useful contribu- 
tion it can make to commemoration of 
its twenty-fifth aniversary is the spon- 
soring of a forum for discussions which 
will aid in forecasting the probable 
future responsibilities of industrial re- 
search and development organizations of 
all kinds. Such discussions are of imme- 
diate and vital interest not only to those 
concerned with the government’s part in 
and attitude toward research by industry 
and to those who report to the public on 
such questions.” 


Wilson Says Refinery 
Reconversion to Be Speedy 


Robert E. Wilson, president of Pan 
American Petroleum and “Transport 
Company, said at New York September 
20, that the American petroleum indus- 
try will require no more than 48 hours 
after it is released from war contracts 
to switch to capacity production of ci- 
vilian products superior to those avail- 
able before the war. He voiced this 
opinion before a meeting of the Empire 
State Petroleum Association and sai 
further that unless Japan collapses sud- 
denly, victory over Germany is not likely 
to result in any substantial decline in 
military requirements for petroleum for 
at least six months. 

Samuel E. Eckert, vice president of 
Sun Oil Company, at the same session, 
predicted supply will be in excess of 
demand during the readjustment period 
that will occur after both Axis powers 
are defeated. 

Eckert called on the industry to make 
postwar plans on the assumption that 
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The Gage with Every Part 
Designed to Meet Severe 
Operating Conditions 


What with high temperatures, high pressures 
JERGUSON and corrosive conditions, it’s no wonder that 
' 4 column gages need to be built of the best of 
materials. There can be no skimping any- 
where or, as in the case of a faulty link in a 
chain, the whole gage is weak. 





Consider, for example, the durability of ma- 
terials that go into the construction of this 
JERGUSON Reflex Gage: 


- « « U-bolt construction, the 
strongest that can be 
designed 


- - - alloy and forged steel 
parts. 


- « - specially processed 
glass, mica protected for 
use with steam 


JERGUSON Gages are designed for any pres- 
sure or temperature condition to be encoun- 
tered in refinery or other petroleum industry 
operations. Both Reflex ond Transparent 
Gages are available in a range of sizes and 
lengths. 











Jerguson Gage & Valve Co. 


87 FELLSWAY SOMERVILLE 45, MASS. 








the temporary excess of supply will soon 
be absorbed by increasing demands for 
new products, which will add greatly 
to a resurgence of demand by motor 
cars, trucks, diesel locomotives, house- 
hold burners, and other uses. This sity- 
ation, he said, will lead the industry to 
its greatest success. 

Wilson forecasted moderate relaxation in 
rationing at the end of the European phase 
that will offset any curtailment of mili. 
tary demand during the period required 
to defeat Japan. This means, he said, 
that the industry will be able to operate 
very much as at present except for some 
degree of relaxation of the current pres- 
sure for maximum refinery runs and 
maximum gasoline yields that are being 
obtained regardless of cost. Reduction 
in military demands for the first six 
months of all-out war in the Pacific, ac- 
cording to Wilson, might well average 
something like 300,000 barrels of high- 
octane gasoline daily, even after making 
allowance for the policing and rehabili- 
tation of Europe. 

Regarding the tanker situation he pre- 
dicted that it would continue tight until 
all phases of the war are ended, and 
that it will represent the principal bottle- 
neck in getting products to Pacific 
fronts. 


Chemical Show-Conference 
At Chicago November 15-19 


George Granger Brown, president of 
the American Institute of Chemica! En- 
gineers, will discuss “The Chemical En- 
gineer in the Petroleum Industry,” at 
the evening session November 16, dur- 
ing the third biennial National Chemi- 
cal Exposition and National Industrial 
Chemical Conference to be held at the 
Coliseum, Chicago, November 15-19. 
J. K. Roberts, Standard Oii Company 
(Indiana), will be one of three speakers 
at the opening session, a luncheon, his 
subject being “New Research Delevop- 
ments in Industry.” The other speakers 
on that subject are Roy C. Newton, 
Swift & Company, and E. H. Volwiler, 
Abbott Laboratories. J. Collyer, presi- 
dent of The B. F. Goodrich Company, 
will share the Thursday evening pro- 
gram with Brown, to speak on ‘The 
Chemical Engineer in the Synthetic 
Rubber Industry.” C. F. Kettering will 
be the speaker at a dinner meeting on 
November 17. Other speakers on the 
conference program will discuss metals 
and pharmaceuticals. 

The show and conference is spon- 
sored by the Chicago Section of the 
American Chemical Society. Exhibits 
have been arranged to fill the coliseum 
and its annex, and conferences will 
held on the second floor of the annex. 
M. W. Hinson, manager of the exposi- 
tion, has headquarters at 330 South 
Well Street, Chicago 6. 


Much Oil Deilvered in 
Waste Space of Cargo Ships 


Transport of oil in double bottoms 
and fuel bunkers of cargo ships, a ‘af 
time innovation adopted two years ag®, 
has permitted delivery of more than 
1,250,000 tons of fuel to England alone, 
releasing equivalent space in tankers, !! 
was announced by the War Shipping 
Administration. This year oil so de 
livered is expected to be over 15,000 
tons. Most every merchant ship leaving 
the United States now carries excess 
bunkers and double bottoms loaded 10 
capacity, 
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Petroleum War Council Defers Opinion 


On Anglo-American Oil Agreement 


The September meeting of the Petro- 
leum Industry War Council developed 
a number of problems which will have 
to be dealt with in the near future, and 
defined pitfalls which the industry will 
face through the remainder of the war 
and thereafter. 

The pending Anglo-American oil 
agreement was the major subject of 
discussion, and was attacked by George 
A. Hill, Jr., president of Houston Oil 
Company of Texas. Hill disclosed that 
while 10 oil men were appointed ad- 
visors to the American representatives 
at the technical meetings last April only 
3 were invited to participate in the dis- 
cussions, 

Speaking in the presence of Charles 
B. Rayner, oil adviser to the State De- 
partment, who headed the United States 
technical delegation, Hill attacked both 
the agreement itself and its adoption 
as a treaty rather than a convention. 
Hill recommended that PIWC go on 
record as opposine the agreement in its 

resent form. The compact was de- 
ended by Rayner and by Deputy Pe- 
troleum Administrator Ralph K. Davies, 
who said it had nothing to do with price 
fixing or cartel arrangements. It was 
explained that agreement was not writ- 
ten with the idea of having it made a 
treaty, and that it was the President’s 
idea to send it to the Senate for ap- 
proval. After extensive discussion it ap- 
peared the consensus that members of 
the council do not disapprove the agree- 
ment if it is only an agreement, but 
refused to go on record in view of the 
short consideration it had been given. 
Senate consideration has been deferred 
until after the November election, and 
PIWC decided to refer the agreement 
to its oil policy committee for report 
and recommendation at the October 
meeting. 





PAW Survey Forecasts 
Big Construction Program 


Refinery construction in the amount 
of $352,944,385 is the immediate need of 
the industry. The total is the result of 
an inquiry to the industry through the 
Petroleum Administration for War, 
which has sent its recommendation to 
the War Production Board with the 
suggestion that “immediate attention to 
this pent up demand would be appro- 
priate.” 

The total consists of expenditure of 
$176,789,385 for domestic plant construc- 
tion and $176,155,000 for foreign plants. 
The foreign total does not include areas 
still under enemy control. 

In communicating the results of the 
questionnaire to the industry, Ralph K. 
Davies, Deputy Petroleum Administra- 
tor, wrote: 

“Oil refinery operations have been 
increased by some 800,000 barrels of 
crude oil daily. 

“This increase has been accomplished 
with a minimum of new construction 
and much of the overload has been han- 
dled by the prewar facilites.” 

He added that delay in authorizing new 
construction until after victory “would 
mean that the practical effect on the 
economy of the nation would be imper- 
ceptible until months after X day.” 
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Vigorous opposition to the pact was 
expressed by a group of Texas opera- 
tors gathered for a proration hearing at 
Austin September 19. Beauford Jester, 
chairman of the Texas Railroad Com- 
mission, presided at the get-together and 
was authorized to appoint a committee 
to further study the question and make 
proper representations to the Senate in 
its deliberations on consent to the pact. 
Grady Vaughn of Dallas was appointed 
chairman of this committee which is to 
have a membership of 15 or 20. The 
meeting expressed itself as condemning 
the pact because under it all United 
States oil activity “must be controlled 
by the federal government if world oil 
markets are to be divided.” 

A group of Houston operators headed 
by Glenn McCarthy met in that city to 
organize their opposition to the pact. 

Ralph T. Zook, president of the In- 
dependent Petroleum Association of 
America, in his disapproval of the pact, 
expressed fear that foreign oil would 
flood American markets, and proposed 
“a permissive agreement dealing exclu- 
sively with oil in international trade, 
with power to make recommendations 
only, could keep such a situation from 
developing.” He said the pact will come 
up for full discussion when the associa- 
tion’s directors get together. 


Gasoline Ration Talk 


PIWC indicated its objection to con- 
tinuance of gasoline rationing under any 
pretext after supplies of motor fuel be- 
come more plentiful, and raised the 
question of the propriety of the govern- 
ment selling oil and other surplus prod- 
ucts at a profit. Objections were based 
upon a release by OPA which warned 
the public that gasoline rationing would 
be continued even if defeat of Germany 
resulted in a surplus of motor fuel, as 
a means of conserving automobiles and 
tires. The council reiterated its position 
that gasoline rationing should stand on 
its own feet, and if automobiles and 
tires are to be conserved, that is an- 
other problem. It was pointed out that 
if military demand for 80-octane gaso- 
line declines because of less need in the 
Pacific war, the industry stili must have 
an outlet for motor fuel if it is to pro- 
vide the other war products. This ap- 
plies particularly to smaller refiners who 
must sell all their products to continue 
operating. 

Council members were alarmed by 
statements that government agencies 
propose to sell surplus products at a 
profit. Specifically they were concerned 
over a plan to package 250,000 gallons 
of lubricating oil purchased by the Army 
from a large company at 7 or 8 cefts 
per gallon, to resell at the going jobber 
price of 18 to 20 cents, thus competing 
with the refiner who would have to buy 
it back to protect himself at a loss. It 
was pointed out that sales and deliveries 
to the government were made in large 
lots, without selling cost and for cash. 
The council proposes further study of 
this problem in view of more than 2 
billion dollars worth of petroleum which 
is expected to be surplus at the end of 
the fighting. 

PIWC’s economics committee re- 
ported stocks of all oils will be at near- 








minimum level by next March should 
the European war continue through the 
winter. Sudden ending of that phase 
would mean a shift in demand and a 
different situation, with no information 
now available for predictions except 
that military gasoline requirements wil] 
decline substantially. 

The report indicated demand fo; 
United States oil will be 5,437,000 bar. 
rels daily in the final quarter of this 
year, and 5,565,000 barrels in the firs; 
quarter of 1945. Supply will be 5,178.00 
barrels in the final quarter, and 5,194.0) 
barrels in the first quarter next year, 
both including imports. Stocks will drop 
to 450,400,000 barrels by the end of the 
year, and 432,000,000 barrels by March 
31, 1945. 

The report pointed out that the Pacific 
theater already is consuming more than 
California can supply, but crude-oil pro- 
duction estimates there are more opti- 
mistic than heretofore, mounting to 892,- 
000 barrels daily in the first quarter next 
year, and receipts from other districts 
by tank car will mount to 131,000 bar- 
rels daily. Adding natural gasoline, total 
supply on the Pacific Coast is expected 
to be 1,077,000 barrels daily in the first 
quarter of 1945, to meet a demand of 
1,187,000 barrels, or a stock draft in that 
period of 110,000 barrels daily, such 





Interstate Oil Commission 
Opposes World Agreement 


The Interstate Oil Compact Commis- 
sion at the close of a three-day session 
at Oklahoma City October 7, recom- 
mended that the United States Senate 
refuse to ratify the Anglo-American oil 
agreement. 

Attacks on the agreement were the 
subject of most of the speeches but 
speakers took advantage of the oppor- 
tunity to condemn recent moves of the 
Federal Power Commission to investi- 
gate reserves of gas and waste in the 
course of its production. Observers in- 
terpreted it as another effort to obtain 
federal control of the oil industry, this 
time by a different federal bureau. 

Ralph T. Zook, president of the In- 
dependent Petroleum Association 0 
America, pointed to the fact that from 
the legal standpoint, such agreements 
as the Anglo-American pact are treaties 
which supersede state laws. Zook was 
one of the advisors who assisted in the 
conferences leading to the treaty, but 
his recommendations were not followed, 
he said. He urged that such an agree- 
ment should have dealt exclusively with 
the orderly offering of oil in interna- 
tional trade, and that any commission 
formed to carry out this agreement have 
advisory powers only. 

Loss of market for American crude 
will result from the treaty as signed, 
Zook said. He fears a flood of foreign 
oil that will break prices here and elim- 
inate further prospecting for domestic 
fields. 

Pogue on Oil Pact 


Joseph E. Pogue, vice president of 
the Chase National Bank of New York, 
said the long-range aim of the interna- 
tional oil agreement is to facilitate the 
orderly and efficient “development 0 
the world’s oil resources, avoiding 00 
the one hand those repressive forces 
which make for an inadequate supply, 
and preventing on the other hand the 
hasty exploitation of rich deposits 
such manner as to cause surpluses wit 
their train of wasteful consumption am 
disinvestments.” 
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draft to leave stocks at a satisfactory 
level of 69,600,000 barrels in that area. 


May Be Too Much Fuel 

Commenting upon currently high 
stocks of heavy fueloil, especially in the 
East, the committee saw that situation 
as only temporary but observed that a 
sudden termination of war in Europe 
and curtailment of industrial activities, 
particularly steel manufacture, would 
aggravate the situation. 


PAW and WMC Differ on 
Manpower Situation 


Petroleum Administration for War 
and War Manpower Commission heads 
are at variance over the question of 
labor supply in oil refineries following 
a statement released by WMC Chair- 
man Paul V. McNutt that efforts of 
that bureau to channel labor into ur- 
gent war production have contributed 
materially to increased output of avia- 
tion gasoline, tetraethyl lead and syn- 
thetic rubber. Countering McNutt’s 
statement that only one refinery (at 
Chicago) had assigned labor shortage 
as its reason for not meeting its allot- 
ment of aviation gasoline, PAW said 
that manpower problems, some of them 
serious, exist in a number of plants. 
There are labor shortages, it said, in 
two plants at Chicago, in several areas 
in Texas,.some of which are critical, 
and in three plants at San Francisco. 
PAW officials have been working on 
these problems with WMC and are at- 
tempting to meet the labor needs of 
the plants which must be met if mili- 
tary requirements are to be filled, it 
was revealed. 

McNutt’s report showed that employ- 
mént in aviation-gasoline plants in- 
creased by 2 percent during July to a 
total of 101,570 on August 1, and Au- 
gust production exceeded requirements 
by 10,000 barrels a day. July produc- 
tion of tetraethyl lead rose 2 percent 
above June, but total production for 
the year probably will fall 15,000,000 
pounds short of requirements. Only one 
plant making tetraethyl lead had labor 
shortage, and it had an increase of 12.5 
percent in personnel during the month. 
July production of synthetic rubber ex- 
ceeded requirements by 10 percent, al- 
though employment in the plants de- 
clined 1.4 percent during the month. 





‘Small Business’ Wants Price 
Hike, Depletion Allowance 


Retention of the depletion allowance 
and a higher price were urged by a 
group of oil producers and well drillers 
appearing before the Patman small busi- 
ness subcommittee of the United States 
Congress at a hearing at Austin, Texas, 
September 20. Price increases for crude 
oil ranging from 35 cents to 63 cents per 
barrel were proposed by different oper- 
ators, some of whom contended that crude 
oil could be advanced 35 cents without 
affecting the refined-product price. Also it 
was urged that refined prices have not 
been reduced although quality of products 
have been lowered in the war effort. 

Congressman Wright Patman, chair- 
man of the committee, suggested that 
now might be a good time to put in an- 
other request at Washington for a gen- 
eral price increase. 

After the Austin hearing the commit- 
tee returned to Washington and urged 
Stabilization Director Fred M. Vinson 
to make an immediate increase of 35 
cents per barrel in the price of crude oil 
plus a stripper-well subsidy, and subsidies 
for small refiners to avoid increases in 
retail prices. Chairman Wright Patman of 
the committee was quoted as saying Vinson 
had promised to give the recommendation 
consideration. Refiners for whom the sub- 
sidy is proposed were not asked for their 
views in the matter, and in some quarters 
the opinion was expressed that if the crude 
oil price is raised it would be preferred 
that the raise apply also to products rather 
than further become enmeshed in subsidy- 
payment difficulties. 


Robert P. Russell Heads 
Standard Oil Development 


Robert P. Russell, who has _ been 
executive vice president of Standard Oil 
Development Company since 1937, was 
elected president following the resigna- 
tion of Frank A. Howard, October 6. 
His resignation was made public at the 
twenty-fifth anniversary celebration of 
personnel of the company in Elizabeth, 
New Jersey, September 30. 

For the present Howard will continue 
as director of Standard Oil Development 
Company and a vice president of Stand- 
ard Oil Company (New Jersey). Next 
year he plans to re-enter the practice of 





































































































































R. P. RUSSELL 


law, in which he will serve the company 
as patent counsel. 

The new president has been with the 
organization since 1927 when he left an 
assistant professorship of chemical engi- 
neering at Massachusetts Institute of 
Technology to direct the newly organ- 
ized Esso Laboratories at Baton Rouge. 
Since the outbreak of the war he has de- 
voted much of his time to emergency 
technical work for the Office of Scientific 
Research and Development and for the 
National Defense Research Committee. 

W. R. Carlisle has been elected a vice 
president of Standard Oil Development 
Company. He left private law practice 
to join the company in 1930 and _ for 
many years made headquarters in Lon- 
don, where he was active in organization 
of Esso Laboratories in 1937. 

Howard, who is an engineer as well 
as an attorney, has been with the or- 
ganization as its administrative head 
since its organization in 1919. 

Standard Oil Development Company 
is the central research organization of 


Crude Oil Run to Stills, Production of Refined Products, and Stocks for the Four-Week 
Period Ending September 30, 1944 


(Figures, in thousands of barrels of 42 U. S. gallons each, based on reports of American Petroleum Institute. Production and stocks include reported 
totals plus estimated amounts to make these figures on a Bureau of Mines basis) 




























































Stocks at Refineries, Terminals"and in oa 
Crude Pipe Lines Crude Oil 
Daily Refining Runs to Stills Production 
Capacity Finish Daily ' 
Percent Gasoil and Un- Gasoil Average 
Potential | Percent Daily Operat- . < and Dist. | Residual | finished and Dist. | Residual’| Pro- 
DISTRICT Rate | Reporting) Average ing Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction Stocks 
East Coast, Texas Gulf, Louisiana | i 
Gulf, North Louisiana-Arkansas, | 
and Inland hi ee at 
request of PAW)..... 2,518 90.3 2,480 97.5 | 28,196 | 3,775 11,299 | 17,326 | 35,835 | 10,143 | 24,658 | 22,292| ..... | 
Appalachian District 1. ; 130 83.9 103 79.7 1,171 262 32 322 eo 303 506 3 277 | eeaee ae 
A achian District Ne ne 47 87.2 57 120.8 704 39 121 324 1,355 112 162* 162 
Indiana, Illinois, Kentucky. . 824 85.2 752 91.3 11,051 1,060 2,160 4,456 16,334 2,621 6,327 4,055 
Oklahoma, Kansas, Missouri. . 418 80.2 375 89.7 5,765 525 1,556 1,893 6,814 833 2,0377 Rare ts... 
Rocky Mountain District 1. 5 ae 13 17.0 11 84.6 132 12 29 117 56 10 13 | aes 
Rocky Mountain District eS 141 58.3 111 78.9 1,445 53 346 769 1,524 104 403% Gi ....% 
ES tele 817 89.9 773 94.6 8,165 191 2,411 10,478 13,906 457 11,223 35,168 | ..... | ++ 
eee 
Total U. 8. September 30, 1944...| 4,908 87.2 4,638 94.5 56,629 5,825 18,249 35,685 78,028 14,583 45,329 64,226 4,735 221,400 
Total U.S. September 2, 1944....| 4,908 87.2 | 4,592 OS Nh (SI Pere Feet: 79,921 | 13,275 | 41,964 | 59,876] ..... 223,482 
ne 
Total U. 8. October 2, 1943......) ..... | ..... gt REE Fee Gee Sere Coenen 69,260 10,903 39,806 66,827 | ..... 233,013% 
—<———— 























* Includes natural gasoline blended at refineries. 
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t Bureau of Mines, September 23, 1944. 





t Bureau of Mines, September 2, 1944 and September 25, 1943. 
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Jose and Packings 


at GHO* 


When the call goes out for hose or packings, 
i's usually a case of ‘‘Get it here yesterday!” . 

Most of the time, you can save yourself ex- 
pensive delays by calling on Bethlehem— 
*General Headquarters for Refinery Supplies. 

If it's hose you want—loading, unloading, 
steam, air, water, oil, or gasoline hose—you'll 
find ample, up-to-the-minute stocks at Bethle- 
hem’s black-and-yellow stores throughout the 
refinery country. 

The same applies to packings—sheet, spiral, 
braided, canvas, metal-insert, etc. Whether 
it's for hot-oil service, cold-oil service, hy- 
draulics . . . whether it’s gaskets for boiler 
hand-holes or manholes . . . the chances are 
good that you'll find what you need at a Bethle- 
hem Supply store. 

Your local Bethlehem representative is a 
trained specialist who really knows hose and 
packings—and the work they're built for. 
There’s nothing hit-or-miss about it—nothing 
left to chance. Why not call him in on your 
maintenance jobs? He'll talk your language. 









































C4Q For REFINERY SUPPLIES 











Bethlehem Supply Offices or Stores: Arkansas—Magnolia; Ilinois—Grayville, 
Salem; Kansas—Chase, Great Bend, Pratt, Russell, *Wichita; Lovisiana— 
Harvey, Houma, Lake Charles, New Iberia, Shreveport; Mississippi—taurel; 
New Mexico — Artesia, Hobbs; Oklahoma— Oklahoma City, *Ponca City, 
Seminole, Tulsa, Wewoka; Texas—Alice, *Amarillo, *Beaumont, Borger, Bowie, 
Corpus Christi, *Dallas, *Fort Worth, Graham, Houston, Kamay, Kermit, 
Kilgore, la Ward, Odessa, Pampa, *San Antonio, Sundown, Wichita Falls, 
Winnsboro (*Office only.) 








FRANK A. HOWARD 


Standard Oil Company (New Jersey). 
In addition to the Esso Laboratories at 
Bayway it coordinates the work of Esso 
Laboratories at Baton Rouge and in 
London. 


Grain-Alcohol Rubber 
Urged by Congressmen 


Maintenance of production of syn- 
thetic rubber from grain alcohol despite 
its higher cost was recommended Sep- 
tember 19 in a report of an agricultural 
subcommittee investigating expanded 
use of farm products. It pointed out the 
government has invested $150,000,000 in 
plants for production of rubber ingredi- 
ents from alcohol, more millions in 
grain-alcohol distilleries, and stands 
committed to purchase $2,000,000 worth 
of grain in the next few years. On this 
basis it was contended grain rubber 
would cost less than petroleum rubber, 
and probably less than the natural prod- 
uct. If their proposal is not adopted, 
investments in the plants will be lost, it 
was said. 

The subcommittee maintained also 
that surplus grain should be used for 
motor fuel, adducing testimony of use 
of gasoline-alcohol blends here and 
abroad, but admitting doubt as to the 
economics of the proposal. 

Senator Guy M. Gillette of Iowa, 
perennial antagonist of the oil industry, 
has accused the oil industry of diverting 
gasoline ingredients to the rubber pro- 
gram as a means of stealing it from the 
alcohol industry. He wants a committee 
set up to investigate. Meanwhile, petro- 
leum butadiene plants are operating be- 
low capacity, and alcohol distilleries are 
chafing under regulations which require 
them to make alcohol for industry when 
they wish to return to their normal busi- 
ness of making beverage alcohol. 


Los Angeles AIME Will 


Have Synthetic Oil Paper 

H. C. Miller, United States Bureau of 
Mines engineer, will discuss “Bureau of 
Mines Research on Liquid Fuels” before 
the Petroleum Division of the American 
Institute of Mining and Metallurgical 
Engineers, meeting at the Ambassador 
Hotel in Los Angeles on October 20. 
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Humble Takes Labor Board 
To Court on CIO Ruling 


The United. States Circuit Court of 
Appeals for the Fifth District (New Or- 
leans) sitting at Atlanta, Georgia, Oc- 
tober 3 set for November 6, at Fort 
Worth, a hearing on its merits of Hum- 
ble Oil & Refining Company’s contro- 
versy with the National War Labor 
Board over the question of a mainte- 
nance-of-membership clause in the con- 
tract between the company and the CIO, 
bargaining union for workers in the re- 
finery at Ingleside (Corpus Christi), 
Texas. 


The company went into federal dis- 
trict court at Dallas and secured an in- 
junction against federal agents seizing 
the plant. This injunction was suspended 
by the circuit court at New Orleans on 
the plea of government attorneys that 
seizure of the plant was not impending 
nor contemplated. The hearing at At- 
lanta was on this supension of injunc- 
tion, the latter action being upheld by 
the latest ruling. It was said that this 
order does not overrule the Dallas court 
decision but freezes relations between 
the company and the government agen- 
cies pending hearing of the case on its 
merits. 

Court action was started September 7 
when Federal Judge William H. Atwell 
at Dallas granted a temporary injunction 
on Humble Oil & Refining Company’s 
plea that the National War Labor 
Board, the Bureau of Economic Stabili- 
zation and the Petroleum Administra- 
tion for War had conspired together to 
take over the plant to force compliance 
with the labor board order, and had 
applied sanctions against the company 
through refusing applications for wage 
increases for employes, giving non- 
compliance with the order as the reason. 
The company explained that it had not 
complied with the order because it 

“would violate the Wagner Act as it 
would discriminate against employes 
who might wish to withdraw from the 
union, and only 340 of its 14,000 em- 
ployes were CIO members; that there 
was no labor trouble at the plant, and 
that inclusion of the maintenance clause 
might hinder rather than accelerate war 


production. [The company’s contract 
with CIO, previously approved by 
WLB’s_ regional office without the 


clause, does not expire until May, 1945]. 

PAW was made party to the suit (the 
first time the bureau has been so cited) 
through Deputy Administrator Ralph 
K. Davies having telephoned Harry C. 
Weiss, president of Humble Oil & Re- 
fining Company, to ask that the com- 
pany comply with the labor board order, 
as PAW was being proposed as the 
operating agency in case the plant was 
seized, and PAW did not want the job. 
[PAW it seems had sidestepped taking 
over the plant of Hughes Tool Com- 
pany at Houston when WLB suggested 
it as a proper agency for that operation 
because of that company’s oil-tool busi- 
ness, and the fact that PAW had certi- 
fied to WLB that work stoppage in the 
Hughes plant would affect oil produc- 
tion. Hughes was taken over by the 
Army which now is in charge. Contro- 


versy in this matter was the same as 
the Humble case in that it involves 
maintenance of membership. Hughes 


also has a suit pending before the circuit 
court at New Orleans]. Subsequently, 
George E. Dewey, PAW labor repre- 
sentative, went to Houston in an effort 








to dissuade Humble from its position, 
It was brought out in the Dallas hearing 
that PAW’s friendly efforts suggested 
no alternative to full compliance with 
the order. 


Government attorneys at Dallas ques. 
tioned the court’s jurisdiction over the 
defendants, denied that threats of seiz. 
ure had been made, or that such seizure 
was pending. It was admitted, however 
that unlawful sanctions had been jim. 
posed, and after filing of the suit appli. 
cations for wage adjustments filed by 
the company for its employes had ail 
been processed. 





William Henry Davis 
Joins Sun Oil Staff 


William Henry Davis has joined the 
engineering staff of the manufacturing | 
department of Sun Oil Company, Phila- 
delphia. He formerly was Eastern repre- 
sentative of Bechtel-McCone Corpora- 
tion, with headquarters at Philadelphia. 


Jennings Succeeds Brown 
As Socony-Vacuum Head 


B. Brewster Jennings has been elected 
president and chairman of the executive 
committee of Socony-Vacuum Oil Com- 
pany, succeeding John A. Brown who 
died September 9 while on vacation in 
Canada. Harold F. Sheets, a vice presi- 
dent, has been elected chairman of the 
board, a position vacant since 1935. 

Wilbur F. Burt, chairman of the man- 
ufacturing committee since 1935, has 
been elected a vice president and a men- 
ber of the executive committee. 

Jennings, who is 46 years old, started 
with Standard Oil Company of New 
York as a clerk in the marine depart- 
ment 24 years ago. Serving later as 
purchasing agent and as manager of 
the real estate department, after the 
merger with Vacuum Oil Company in 
1931, he was a director of a subsidiary, 
and became assistant to the president 
in 1936 and a director in 1937. Early in 
1943, on leave, he had charge of govern- 
ment jianker operations, returning to 



























B. BREWSTER JENNINGS 
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Double Plunger Pump 








», 10 





TEN THOUSAND 


POUNDS PRESSURE 


AT YOUR FINGER TIPS! 


Single Plunger Pump 
on Medium Tank 








Single Plunger Pump 
on Portable Truck. 


on Large Tank 


Watson-Stillman Hydraulic Hand Operated Pumps are self- 
contained units equipped with single or double plungers. These 
pumps are especially suitable for hydrostatic testing of pipe, 
valves, fittings, boilers and any equipment requiring an internal 
test. They are also used to operate hydraulic jacks, small 
machines and presses. 

The single plunger type is available in pressure ranges from 
1500 Ibs. to 10000 Ibs. per sq. in., and can be mounted on three 
different capacity tanks, 180, 400 and 1500 cu. in. Can also be 
furnished mounted on stand and portable truck. 

The double plunger type has a large and a small concentric 
plunger. The small plunger is directly, connected to the hand 
lever and produces the high pressure. The large plunger can 
be locked to the small one by a simple turn of a clutch and 
produces four times the volume at one quarter of the pressure 
that the small plunger delivers. 

The double plunger pumps are available in pressures ranging 
from 1500 Ibs. to 10000 Ibs. per sq. in., and can be mounted on 
400 cu. in. or 1500 cu. in. capacity tanks. 

Special hand pumps with machine steel 

ies can be furnished for pressures up 
to 30,000 Ibs. 

All pumps can be furnished with 
hydraulic gauges 

Complete details on all types are given 
in Bulletin 240-A. Distributor Products 
Division of The Watson-Stillman Co., 
Roselle, N. J. 


Sold through leading distributors 






Single Plunger Pump 
on Stand 






FEATURES: 


@ Hardened Tool Steel or Bronze 
Plungers 


@ Bronze Pump Body 


@ Bronze Valves, Seats and 
Bonnets 


@ 26” Extension Lever 
@ Left-Hand Pressure Connection 


@ Pressure Release Control 
Wheel 


@ Reservoir high grade cast-iron 
@ All parts readily accessible 





WATSON=STILLMAN 


October, 1944—A Gulf Publishing Company Publication 








Pump with Machine Stee! Body, 
30,000 Ib. capacity 
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his company on August 1 of this year 
as manager of transportation. “ 

Sheets has been with the company 
37 years, 17 abroad, and has been a 
vice president and in charge of foreign 
operations since 1932. 

Burt started with Standard Oil Com- 
pany of New York as a fireman on crude 
stills soon after graduation from Am- 
herst in 1912, and was an assistant su- 
perintendent when he left for Army 
service in 1917. In 1919 he was made 
superintendent of the company’s refinery 
at Brooklyn, later being general super- 
intendent of the paint and cooperage 
department. In 1925 he was made man- 
ager of the claims and safety depart- 
ment, transferring to the manufacturing 
committee in 1927. He has been a direc- 
tor since 1935. 


Brown Died in Canada 


Brown’s death followed an abdominal 
operation in Montreal. He was born in 
Pennsylvania 59 years ago, entered the 
oil business in California in 1911, shortly 
thereafter went to Mexico with Cecil 
Rhodes group and became assistant 
manager of Mexican properties of Stand- 
ard Oil Company (New Jersey) when 
the latter acquired the Rhodes oil prop- 
erties there. After nine years he was 
transferred to Netherlands East Indies, 
returning to California as vice president 
of General Petroleum Corporation in 
1928, was made president in 1930, and 
moved to New York as chairman of the 
executive committee of Socony-Vacuum 
Oil Company in 1933, subsequently also 
being elected president. 

Described by co-workers in national 
and industry affairs as a “war casualty,” 
Brown was a member of the board and 
executive committee of API, chairman 
of the general committee of PAW Dis- 
trict 1, member of PIWC from its in- 
ception, ‘chairman of PIWC’s national 
pool pclicy committee, and member of 
numerous other committees. He was 
one of 10 industry advisors of the 
United States group negotiating the 
Anglo-American oil pact last April. 


E. W. Sinclair Dead 


E,. W. Sinclair, president of Sinclair 
Refining Company and chairman of Sin- 
clair Oil Corporation, died at New York 
on September 21. He was born in West 
Virginia 70 years ago, and after attend- 
ing school in Indiana and a period in the 
lumber business at St. Louis, entered 
the oil industry as agent for the Inde- 
pendence (Kansas) Gas Company in 
1904. Later he was in the banking busi- 
ness, and went to Tulsa in 1913 as vice 
president and later president of Ex- 
change National Bank (now National 
Bank of Tulsa). In 1921 he went to New 
York as vice president of Sinclair Con- 
solidated Oil Corporation. He was a 
brother of Harry F. Sinclair, head of the 
Sinclair interests. 


Beesemyer Heads Gilmore 

Clarence S. Beesemyer has succeeded 
to the presidency of Gilmore Oil Com- 
pany, Los Angeles, following resigna- 
tion of E. B. Gilmore who has retired 
from active participation in the affairs 
of the company. Beesemyer joined the 
company in 1912 as a laborer and ad- 
vanced through the sales department to 
become vice president and_ general 
manager in 1925. He is chairman of 
the distributing and marketing com- 
mittee in PAW District 5, and is a 
member of the Petroleum Industry War 
Council. 
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Research Council 
Gets Army Praise 


Coordinating Research Council, sus- 
tained jointly by the American Petro- 
leum Institute and the Society of Auto- 
motive Engineers has been presented 
the Ordnance Distinguished Service 
Award in recognition of assistance given 
the Army in developing more efficient 
fuels and lubricants. Presentation was 
made by Major General G. M. Barnes 
at a banquet meeting in Washington. 
The award was accepted for the council 
by its president, B. B. Bachman, of The 
Autocar Company, and talks were made 
by Colonel H. W. Allen, past president 
of SAE and wartime advisor to the ord- 
nance department, and by William R. 
Boyd, Jr., president of API. 

General Barnes listed specific accom- 
plishments from ordnance-industry co- 
operation and signalized by the award: 

Development of an all-purpose gaso- 
line suitable for storage under extreme 
climatic conditions, replacing seven 
gasolines lacking stability character- 
istics, suitable for use in all land and 
amphibian vehicles. 

Development of a heavy-duty engine 
oil for all military vehicles, available in 
three viscosity grades instead of 10 and 
satisfactory for use under all conditions. 

Replacement of seven grades of gear 
oil by three. 

Greases, similarly reduced in number 
of grades, which operate at extremes of 
temperature, 

Development of rust preventatives, 
which preserve both in storage and ship- 
ment around the world the armed 
forces’ motorized equipment, engine 
parts, gun parts, and other material. 

Analysis of enemy fuels and lubricants 
for the two-fold purpose of advising 
what captured supplies can be used in 
American vehicles and evaluating the 
enemy’s oil position. 


Chicago Chemists 


Honor Harper 

Robert Brinton Harper, vice president 
of Peoples Gas Light and Coke Com- 
pany, Chicago, is the 1944 recipient of 
the Honor Scroll award which is pre- 
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ROBERT BRINTON HARPER 















sented each year by the American ]p. 
stitute of Chemists to an outstanding 
member of the chemical profession. The 
award is made in recognition of dis. 
tinguished service to the gas and allied 
industries. The scroll is to be presented 
by Dr. H. I. Jones, chairman .of the 
Chicago chapter, at a testimonial dinner 
in the Morrison Hotel on October 6 

Harper was graduated from Armour 
Institute of Technology in 1905, witha 
degree in chemical engineering, and 
joined Peoples Gas organization in June 
of the same year. He received the ad- 
vanced degree of chemical engineer in 
1909. Beginning as an assistant chemist 
in a five-man laboratory, of which he 
became the head within a year, he has 
steadily increased the scope and value 
of research and testing within his com- 
pany. Today, he directs the operation of 
eight research and testing departments, 
He has pioneered in the development § 
and standardization of methods for phys- 
ical, chemical, utilization and plant test- 
ing. He has personally carried out a 
series of productive researches. He had 
played a leading part in formulating 
plans for a central testing laboratory for 
the gas industry which materialized in 
the American Gas Association Testing 
Laboratory, which he helped to direct 
from their inception to 1941. 








Egloff Named 

Dr. Gustav Egloff of Universal Qil 
Products Conipany has been elected a 
director of the Chicago Technical Socie- 
ties Council, which represents 40 scien- 
tific and technical organizaticns in the 
Chicago area, with a membership of 
15,000. He has also been elect.:d a trustee 
of the Western Society of Engineers, 
which is one of the organizations rep- 
resented in the Chicago Technical So- 
cieties Council. 


Lubricating Grease Institute 
To Have Three-Day Meeting 


The twelfth annual meeting of the 
National Lubricating Grease Institute in 
Chicago, October 23, 24 and 25, will offer 
two days of technical sessions, with the 
third day devoted to meetings of the 
technical committee and the _ business 
session of the organization. 

Sessions will be held at Edgewater 
Beach hotel. Following registration the 
first day, the address of welcome will be 
given by William H. Oldachre, president 
of the institute. The technical papers for 
that day will be: 

“Some Methods Used in the Practical 
Evaluation of Lubricating Greases,” 
W. Sproule, Imperial Oil Company. 

“Centralized Lubrication for Blast 
Furnaces,” A. J. Jennings, The Farva 
Corporation. 

“Report on the Activities of the Co- 
ordinating Research Council—War Ad- 
visory Committee, Grease Advisory 
Group,” Walter C. Ainsley, Sinclair Re 
fining Company. ae 

“Greases for the Bureau of Ships, 
Lieutenant F. A. Christianson, Unite 
States Navy. : 

“A Machine for Performance Tests of 
Anti-Friction Bearing Greases,” P. ¥ 
Exline and S. A. Flesher, Gulf Research 
& Development Company. 

Technical subjects for the second day 
are: 

“Torque Characteristics of Lubricating 
Greases,” E. W. Adams, Standard Ol 
Company (Indiana). ; 

“Separability Characteristics of 









Petroleum Refiner—V ol. 23, No. 10 
















































an In- 
anding 
nm. The 
of dis. 
| allied 
>sented 
of the 
dinner 
ber 6, 
\rmour 
with a 
yy and 
n June 
he ad- 
leer in 
hemist 
ich he 
he has 
value 
5 com- 
tion of 
ments, 
pment F 
- phys- 
it test- 
out a 
le had 
ulating 
ory for 
zed in 
esting 
direct 


THERE’s GATX xnow-HOow 


SERS eres IEE 


al Qil 
cted a 
Socie- 
scien- 
in the 
lip of 
rustee 
neers, 
S rep- 
al So- 





a 


tute 
ting 
yf the 
ute in 
1 offer 
th the 
»f the 
siness 





BACK OF EVERY JOB 


nthe In every quarter of the globe are General American products— 


vill be ‘ , 
sident pressure vessels, tanks, fractionating columns, stacks, penstocks, 


rs for 





tical and many more varied in description and function, but having 


. one thing in common—GATX Know-How. 
Blast 
‘arval 


e Co- 
, Ad- 
sory 
r Re- 








GENERAL AMERICAN TRANSPORTATION CORPORATION 


Plate & Welding Division Sharon, Pennsylvania 





hips,” 
Inited 








sts of 
P. 
earch 






Ht Specialists in plate fabrication — manufacturers of pressure vessels of steel, 


PLATE & WELDING alloys and aluminum—all classes of welding— process equipment of all 
DIVISION 
ating 


j Oil PLANT AT SHARON, PA. 
, — field erection department. 





1 day 





types—chemical engineering laboratories and service—completely equipped 








an 





9. 10 October, 1944—A Gulf Publishing Company Publication 





Greases,” T. G. Roehner and R. C. Rob- 
inson, Socony-Vacuum Oil Company. 

“Notes on the Operation and Applica- 
tion of S. O. D. Pressure Viscometer,” 
J. B. Patberg and J. C. Simmer, Stand- 
ard Oil Development Company. 

“Grease Lubrication of Aluminum 
Rolling Mills,” Dr. E. M. Kipp, Alumi- 
num Corporation of America. 

“The Effect of Mineral Oil Pour Point 
on the Flow Characteristics of Lubricat- 
ing Greases,” C. W. Georgi and John F. 
O’Connell, Quaker State Oil Refining 
Corporation. 

“Naval Gun Factory Performance 
Grease Tests,” J. R. Reynolds, U. S. 
Naval Gun Factory. 

Sessions of the technical committee 
will be open both morning and afternoon 
October 24. The business meeting, for 
members only, will take place at 3 
o’clock that day. 


Oil Firm Safety Directors 
Have Part in Meeting 


Safety directors of several oil compa- 
nies had parts in the program of the 
petroleum section of the Thirty-Third 
Annual National Safety Congress in 
Chicago, October 3-4-5. 

Assigned to take part in the sym- 
posium on Weaving Accident Preven- 
tion into Operations, are the following: 
Discussion leader, L. Hightower, 
United Gas Pipe Line Company, Shreve- 
port; “In Production and Manufactur- 
ing,” C. A. Miller, The Texas Com- 
pany; “Causing Key Supervisors to 
Carry the Bali,” E. E. McPherson, su- 
perintendent of the Heath refinery, The 
Pure Oil Company, Newark, Ohio; “The 
Safety Supervisor’s Position,” P. E. 
Keegan, Shell Oil Company, New York; 
“Organization and Training Needed 
Now for Present Conditions and Post- 
war Changes,” W. O. Wilson, Standard 
Oil Company (Indiana), Chicago; “Con- 
servation of Manpower Through Off- 
the-Job Accident Prevention Activities,” 
Roy S. Bonsib, Standard Oil Company 
(New Jersey). 


Natural Gas Will Be Raw 
Material for Butadiene 


Celanese Corporation of America has 
begun construction of a plant at 
Bishop, Texas, for processing natural 
gas into butadiene. The unit, which is 
similar to one already under construc- 
tion, will be the first to use natural 
gas as the raw material for butadiene 
manufacture. 

The unit now nearing completion 
will use natural gas as the raw ma- 
terial for finishing several chemicals, 
especially acetone, formaldehyde and 
several acids. Most of its output will be 
chemicals essential to the manufacture 
of the synthetic fabrics made by Celan- 
ese Corporation. 

The butadiene unit will have capacity 
of 10,000 tons per year. It is being built 
by Gasoline Plant Construction Corpo- 
ration. 


Rubber Survey 

The United States Tariff Commission 
plans early release of a report on rubber, 
both synthetic and natural. The report, 
said by officials to be the most impor- 
tant of 50 studies of major commodities, 
will cover the prewar position in inter- 
national trade, costs and factors of costs 
of both synthesic and natural rubber, 
and probably will be projeced into the 
postwar era. 
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FPC Seeks “Constructive Public 
Policy” Relating to Natural Gas 


A full investigation of the nation’s 
natural gas resources has been ordered 
by the Federal Power Commission as a 
preliminary to recommending to Con- 
gress possible need for further — 
tion which, in its 1940 annual report, 
suggested might be necessary. 

Copies of the order have been sent to 
the governors and the regulatory and 
conservation commissions of all states, 
the Interstate Oil Compact Commission, 
natural gas companies, and coal, railroad, 
labor and other interested organizations 
asking statements of their views and 
suggestions, all such material to be filed 
by October 31. 

The investigation will cover “the ex- 
tent and probable life of natural gas re- 
serves; present and prospective meas- 
ures for preventing waste and prolong- 
ing the life of such reserves; present and 
probable future utilization of natural gas 
for domestic, commercial and industrial 
purposes; extent, character and results 
of competition of natural gas with other 
fuels; and such related matters as may 
be helpful in the administration of the 
natural gas act or in determining what 
additional legislation, if any, should be 
recommended.” 

The commission pointed out that there 
has been considerable agitation in some 
of the gas-producing states for curbs on 
the export of natural gas to areas where 
other energy resources are available. 
Representatives of coal, railroad, labor 
and other organizations interested in the 
production or transportation of compet- 
ing fuels also have strongly urged the 
denial of requested certificates of public 
convenience and necessity or the im- 
position of restrictions which would sub- 
stantially limit the uses for which natural 
gas might be sold. 

The major competition betwen natural 
gas and other fuels has been found to 
come in the field of direct industrial 
sales from interstate pipe lines, the rates 
at which such sales are made not being 
subject to regulation under the natural 
gas act. At the same time, it has devel- 
oped that large investments have been 
made in plant facilities designed for the 
utilization of natural gas in industrial 
processes, and that the conversion or re- 
placement of such facilities to utilize 
other fuels would require large expendi- 
tures of money, time and materials and 
might effect substantial changes in the 
method of operation, cost of production 
and end products of many industrial 
plants. 

In its announcement of the investiga- 
tion, the commission gave assurance that 
it recognized fully the jurisdiction of 
the various state regulatory and con- 
servation commissions regarding the 
producton, proration and distribution of 
natural gas in their respective states. 

“It is not the commission’s intention 
to trespass upon such authority in any 
manner whatsoever,” it declared. “We 
seek the cooperation of the various state 
agencies, as well as other interested par- 
ties, so that every aspect of the public 
interest may be considered in an effort 
to solve the problems involved in our 
natural gas resources and uses. 

“Extensive data and information re- 
lating to the problems involved in the 
conservation and utilization of natural 
gas have been obtained through pro- 


ceedings under the natural gas act, but 
these data are not sufficiently ‘complete 
for adequate consideration of the prob- 
lems outlined in our order. It is neces. 
sary, for the purposes of this survey, to 
collect information on substantially all 
phases of the natural gas industry and 
in order to aveid duplication, we plag 
to utilize the data and information al- 
ready obtained by other federal agencies, 
as well as that in the hands of state 
agencies and others ‘concerned wi 
natural gas problems. 

“We believe that such a cooperative | 
survey will not only be productive of 
information needed for the administra- 
tion of the natural gas act but will also 
develop constructive public policy in 
these important matters.” 


Bureau fo Survey Sites 
For Synthetic Oil Plants 


The United States Bureau of Mines 
has announced intention soon to send 
engineering parties into the field to sur- 
vey more than 150 sites which have 
been proposed for synthetic-liquid-fuel 
laboratories and demonstration plants 
which will conduct a five-year program 
of research and development authorized 
by Congress several months ago. Sites 
have been proposed in nearly all coal- 
producing regions but other factors 
than raw material supply will be con- 
sidered, it was indicated. Investigations 
have been made of potential oil yield 
of 14 coal beds and that work is con- 
tinuing. Under the plan, coals from all 
sources will be given commercial-scaleé 
tests. 

Three plants are contemplated, for 
coal, oil shale, and agricultural and 
forestry products. Each plant will be on” 
a commercial scale and each will have, 
a pilot plant and laboratory. 

Probable site of the oil-shale demolil 
stration plant is indicated by establish” 
ment of a headquarters office at Rifle, 
Colorado, by a party which is examin= 
ing the 25-mile area between Rifle an 
DeBeque known as Piceance Cr 
Basin, which includes Naval Oil Shale 
Reserves Nos. 1 and 2, This area i 
favored by the Bureau because of pre 
en land ownership by the govern 


a 1936, the Bureau has conducted” 
laboratory studies on coal hydrogenation 
in a small unit at the Central Expert” 
ment Station in Pittsburgh. Coals have 
been assayed to determine their oil vie 
and special catalysts have been devel 
oped which help increase the yie 
About 30 gallons of gasoline are 0 
tained from a ton of lignite and a 
60 gallons from a ton of high-volatile | 
bituminous coal. Influences of tempera 
ture, pressure, and other operating com, 
ditions have been investigated, and as 
low-pressure process has been develo 
which is particularly suited to the pro- 
duction of fuel oil. With a nucleus 0b 
trained engineers and a basic fund OF 
technical information, the Bureau no 
is prepared to design and operate 
large-scale hydrogenation demonstrati 
plant. 

The Bureau has been conducting lab 
oratory investigations in the gas syf#™ 
thesis process for only slightly mom) 
than a year. & 

From 1926 to 1929, the Bureau 
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Mines studied the extraction of oil from 
domestic oil shales. During this period, 
the Bureau mined and retorted approxi- 
mately 6000 tons of oil shale and pro- 
duced 3600 barrels of shale oil, which 
can be refined to yield products similar 
to those obtained from natural petro- 
leum, The work demonstrated that large 
deposits of shale are available which 
will yield up to 45 gallons of oil per ton. 
The Bureau of Mines has announced 
plans for an oil-shale research and de- 
velopment laboratory in connection with 
the petroleum experiment station at the 
University of Wyoming at Laramie. An 
architect is at work on plans for the re- 
quired building which will include space 
for all facilities of the laboratory, in- 
cluding a small pilot plant, with a con- 
templated expenditure of $480,000. 


Mines Bureau Establishes 
Synthetic Fuels Office 


Establishment of an office of synthetic 
liquid fuels in the Bureau of Mines to 
carry out the five-year program of re- 
search and development to produce oil 
and gasoline from coal, shale and farm 
and forest products, was announced Oc- 
tober 7 by the Interior Department. 

Dr. W. C. Schroeder, with the Bu- 
reau since 1935 and assistant chief of 
the fuels and explosives branch for two 
years, has been appointed acting chief. 

The developing of synthetic liquid 
fuels will be divided among four divi- 
sions; Research and development divi- 
sion, to be headed by Dr. Henry H. 
Storch; synthesis gas production divi- 
sion, headed by W. W. Odell, and a 
hydrogenation demonstration plant divi- 
sion and gas synthesis demonstration 
plant division for which chiefs have not 
yet been appointed. In addition, a new 
oil shale section has been set up in the 
Bureau’s petroleum and natural gas di- 
vision, under Albert J. Kraemer. 

Dr. Storch has been with the Bureau 
as a physical chemist since 1928. Dr. 
Lester L. Hirst, who with Storch pi- 
oneered in the field of synthetic fuels 
at the Bureau’s hydrogenation unit at 
Pittsburgh, will be assistant chief of 
the research and development division, 
and Dr. Joyce H. Crowell, research 
chemist with the National Aniline divi- 
sion of the Allied Chemical Company 
at Buffalo since 1934, has been named 
supervising engineer. 

dell, a former fuel research engi- 
neer in the Bureau, returns to take over 
the synthesis gas production division 
after extensive work in the gas industry 
and as technical adviser on butadiene, 
synthetic ammonia and petroleum re- 
search to the president of Lion Oil 
Refining Company at El Dorado, Arkan- 
sas. Louis L. Newman, who was with 
Semet-Solvay Engineering Corporation, 
Pennsylvania Public Utilities Commis- 
sion, Mineral Industries Experiment 
Station at State College, Pennsylvania, 
and the WPB before joining the Bureau 
last year as a gas engineer, will be 
assistant chief of the division. 

Kraemer, who has been with the bu- 
reau since 1923, will have H. Rue, 
heretofore supervising engineer of the 
petroleum experiment station at Laramie, 
Wyoming, in charge of the new oil shale 
research and development laboratory to 
be established on the campus of the 
University of Wyoming, and Boyd Guth- 
rie, refinery engineer engaged in the 
Bureau’s early shale experiments in 
1927, as supervising engineer of the oil 
shale demonstration plant. 
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Universal Oil Products Company 
Offered to American Chemical Society 


Acceptance of Universal Oil Products 
Company as a gift of its owners to the 
American Chemical Society is now un- 
der consideration by a committee. The 
offer was announced at the annual meet- 
ing of the society in New York Septem- 
ber 14 when Thomas Midgley, president, 
said it had been accepted “in principle.” 

Donors are Phillips Petroleum Com- 
pany, Shell Oil Company, Inc., Standard 
Oil Company of California, Standard Oil 
Company (Indiana), Standard Oil Com- 
pany (New Jersey), and The Texas 
Company. They agreed to give the so- 
ciety full ownership of UOP with the 
provision that all income from the gift 
be “used by the society at its discretion 
for research in the fields of science re- 
lating to the oil industry.” 

President Midgley said the gift had a 


value of between $10,000,000 and $15,. 
000,006 and that annual income from jt 
will amount to $1,000,000. He expressed 
the opinion that in case of acceptance 
the UOP organization will be maintained 
as now set up and its research continued, 

“Results of the research will be pub- 
lished and will be available to the public 
without payment. The donors will have 
no right to such results greater than 
those of the public at large.” 

Universal Oil Products Company had 
its beginning in the work of Carbon Pe- 
troleum Dubbs and its first contribution 
to the refining industry was the Dubbs 
thermal cracking process. Since then it 
has provided other contributions to re- 
fining, its outstanding processes being 
in polymerization and alkylation. It has 
about 100 refinery licensees. 








Scotland Plans Expansion 
Of Its Shale Industry 


The shale oil industry of Scotland is 
to be further expanded by development 
of a newly discovered deposit of shale 
on one of the larger islands of the Heb- 
rides, off the northwest coast. Accord- 
ing to the Scottish Council on Industry, 
plans have been completed for working 
and processing the rock. 


Ohio’s Cleveland Plant 
Announces Promotions 


Changes in the operating personnel 
at the Cleveland refinery of The Stand- 
ard Oil Company (Ohio) following ap- 
pointment of C. H. Metz, Jr., as super- 
intendent (PETROLEUM REFINER, August, 
1944, page 140), included the following 
promotions: 

Albert Schoenfeld was promoted from 
master mechanic to assistant superin- 
tendent of maintenance and construc- 
tion, and C. D. Crawford from senior 
engineer, utilities, to assistant superin- 
tendent in charge of utilities. Both re- 
port to A. L. Peterson whose promo- 
tion to assistant superintendent of 
maintenance and construction recently 
was announced. 

Oscar W. Walter was promoted from 
cracking-coil foreman to assistant proc- 
ess superintendent in charge of crack- 
ing. R. B. Preston was promoted from 
refinery foreman to assistant process 
superintendent in charge of distillation 
and treating. W. S. Diffenderfer was 
promoted to assistant superintendent in 
charge of the asphalt department. 


W. H. Fletcher and Henry Jatzek 
were promoted to general foremen, and 
R. B. Kilgore and M. A. Pappas were 
appointed area engineers. 

Nelson Salathe, metal inspector at 
Lima refinery, has been promoted to 
chief metal inspector at Cleveland, to 
replace George Goller who has. been 
transferred to the home office general 
engineering division. 

G. R. Thompson, H. G. Birggs and 
Saunders Kornhauser were named proc- 
cess foremen, and Frank Jedd foreman 
of the transportation equipment de- 
partment, moving up from yard depart- 


ment foreman where he was replaced 
by G. E. Salis. 

S. R. Bolles recently was promoted 
to superintendent of Sohio Petroleum 
Company’s refinery at Latonia, Ken- 
tucky. He joined The Ohio Oil Com- 
pany as cracking-coil foreman at To- 
ledo in 1929, 


Sawyer Heads Asphalt 


Department of Shell 

J. W. Sawyer has been appointed 
manager of the asphalt sales department 
of Shell Oil Company. He succeeds 
David Waxman, who died in August. 

A graduate of the Colorado School of 
Mines, Sawyer was for many years with 
the Oregon State Highway Department, 
and, at the time of his present appoint- 
ment was manager of the company’s 
railroad sales department. Prior to be- 
coming manager of railroad sales in 
1943, he had been with the asphalt de- 
partments in various managerial ca- 
pacities. He is a member of the American 
Society of Testing Materials, the North 
Atlantic Highway Engineers, and the 
Asphalt Institute. 


Regulations Proposed for 
LPG Tank Car Movement 


Because of the shortage of pressure 
tank cars for handling liquefied petro- 
leum gases, the transportation commit- 
tee of the Liquefied Petroleum Gas As- 
sociation has prepared a set of rules, 
which it is striving to put in practice. 
The statement and the suggested regu- 
lations are: 

“The Office of Defense Transporta- 
tion reports that there is a shortage 0 
pressure cars for handling LP-gas prod- 
ucts, and so that we as an industry, may 
attain the utmost use out of each caf 
and thus avoid, as far as is possible, 
shortages of these cars to carry out 
needs, we have several suggestions that 
is important for every operator to carry 
out: 

“1. Unload*tank cars on arrival imme 
diately, whether it be night or day. | 

“2. Notify the railroads of the availa 
bility of the empty car at the first pos 
sible moment. 

“3. Follow up with the railroads om 
their pulling the empty car from te 
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How the problem of holding sub-zero temperatures for 


~~. 


high-octane gasoline production was met . . . another ex- 





QO SPEED UP production of 
vital 100-octane-plus aviation 
fuel for America’s aces, refiners de- 
veloped alkylation processes which 
require temperatures from 80° to 
90° below zero. Most of the refineries 
are located in warm climates. But 
even on the hottest summer days, out- 
door pipe lines and towers must be 
operated at sub-zero cold. 

Providing insulation to hold these 
unusually low temperatures called 
for technical ingenuity not involved 
in ordinary jobs. In solving the in- 
sulation problems of a majority of 
such installations, Armstrong created 
special applications and combina- 
tions of Corkboard, Cork Lagging, 





ample of Armstrong’s leadership in low-temperature work 





and Cork Covering to meet these ex- 
ceptionally severe conditions. 

With more than 40 years’ experi- 
ence in the manufacture and applica- 
tion of low-temperature insulation, 
Armstrong is particularly well fitted 
to solve special insulation problems 
—not only in refining, but in every 
industry where maintenance of low 
temperatures is important. You 
will find the answer to your insula- 
tion problems at “Insulation Head- 
quarters.” 

Three Armstrong services assure 
your satisfaction: first, a complete 
line of efficient materials including 
Corkboard, Mineral Wool Board, 


Foamglas*, Cork Covering, and com- 


*Reg. U.S. Pat. Off. Product Mfg. by Pittsburgh Corning Corp. 


Mineral Wool Board 





Foemglas* 




























plete sundry items; second, practical 
engineering aid in designing the in- 
sulated structure; and third, proper 
installation—for all Armstrong offices 
and distributors maintain crews of 
skilled erection mechanics, 

For complete information write 
today to Armstrong Cork Company, 
Building Materials Division, 7510 
Concord Street, Lancaster, Penna. 
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“STOP” to Solids— 
a ClO MSO gL Kh 





A BETTER Strainer to “‘police your pipelines” 
¢ FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

¢ SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

¢ THIRD — Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

¢ THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 18, PA. 





YAR WAY STRAINERS 











siding so that it may start back to the 
originating point for another load. 

“4. Use care in scheduling car arrivals 
so that there is ample storage space for 
unloading. 

“5. In cases where vapor withdrawal 
delays the release of the car, it may be 
of greater value to release cars without 
recovering vapors in order to get the car 
moving again. 

“The above information should be 
passed on to all in your organization 
who may assist in the movement of cars, 
' “Keep in mind that a day lost ina 
tank car movement may result in many 
customers running out of gas.” 


Holley Poe Cannot See 
Big Lines Carrying Gas 


Conversion after the war of either the 
Big-Inch or the Little Big-Inch war 
emergency pipelines for transportation 
of natural gas from Southwestern fields 
to Eastern industrial centers was 
thought unlikely by E. Holley Poe, 
former executive vice president of the 
government’s Petroleum Reserves Cor- 
poration. He couldn’t see the conver- 
sion “based on status of the markets, 
problems of regulation and taxes.” 

He said the 20-inch line might be 
adapted to the movement of natural gas 
but “in my judgment it would be diffi- 
cult to convert that line with sufficient 
pressure to deliver a quantity of gas to 
the East.” He remarked that he had no 
opinion on the 24-inch line but added: 
“T can’t see the necessity for it at this 
time nor for the near future.” 

Poe said that completion of the Ten- 
nessee Gas & Transmission Line project 
in October will probably alleviate part 
of the shortage of natural gas in the 
Appalachian area. 


Opinion on Condensate and 
Distillate Taxes Delivered 


Taxes on condensate and distillate 
shall be paid on three fifths of the gross 
value of all crude products where the 
same person produces and operates the 
plant, because the tax is a severance tax, 
according to an ‘opinion prepared by 
Attorney General Grover Sellers of 
Texas. Many companies have heretofore 
paid on the value of the finished product. 

If one person is the producer and an- 
other operates the plant, then the tax 
is on the value of the purchase price 
made by an “arms-length” contract. 


Texas Panhandle Plant 


Phillips Petroleum Company is erect- 
ing a 50,000,000-foot daily gasoline plant 
in Hansford County, Texas Panhandle. 
Finished products will include 100-oc- 
tane gasoline, and trial runs are slated 
for about December 1. The companys 
heretofore untapped natural gas reserve 
that centers upon Hansford-Sherman 
County line and the Oklahoma Panhan- 
dle border is currently receiving devel 
opment to supply the plant, while the 
residue gas will be diverted to out 
bound transmission lines. 


Jones Succeeds Brown 
In PAW District 1 


W. Alton Jones, president of Cities 
Service Oil Company, has been ap 
pointed chairman of the general com 
mittee for PAW District 1, to succe 
John A. Brown, deceased. 
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DIGEST OF UNITED STATES PATENTS 


On Catalytic Aromatization and Cyclization 


Compiled by HEINZ HEINEMANN 











U.S.P. 2,313,346. Catalytic Conversion 
of Hydrocarbon Oils. W. Kaplan to 
Cities Service Oil Company. 
Hydrocarbon distillate is heated under 

conditions which convert part of it into 

a mixture of cracked products low in 

aromatic hydrocarbons and containing 

approximately 50 percent of unsaturated 
hydrocarbons. A finely divided activated 
carbon catalyst is intimately mixed with 
the cracked products and passed through 

a reaction zone at 970-1050° F., keeping 

the mixture at this temperature for a 

considerable period so as to convert the 

products into a final product containing 

a relatively high percentage of aromatic 

hydrocarbons. 


U.S.P. 2,317,683. Cyclization of Hydro- 
carbons. B. S. Greenfelder to Shell 
Development Company. 

Aliphatic hydrocarbons having 6 to 
12 C atoms per mol are aromatized by 
contacting them under cyclization con- 
ditions with a solid compound catalyst 
which consists of a metal selected from 
the left hand column of group VI (e.g., 
2-30 percent of chromium as chromium 
oxide) supported on a major portion of 
an adsorptive alumina (such as bauxite) 
and promoted with from about 0.2-2 
percent (based on the amount of metal 
in the catalyst) of platinum or palla- 
dium. The process is executed in the 
vapor phase at 1-10 atm. pressure and 
at 400-600° C. for contact times of 6 
seconds to 2 minutes. 


U.S.P. 2,321,006. Conversion of Non- 
Benzenoid Hydrocarbons to Aro- 
matics. R. E. Burk and E. C. Hughes 
to The Standard Oil Company (Ohio). 


Hydrocarbons are converted to aro- 
matics by subjecting non-benzenoid hy- 
drocarbons to the action of a contact 
mass characterized by 2-15 mol percent 
of copper oxide and 42.5-88.2 mol per- 
cent of gel type aluminum oxide which 
is coprecipitated with 8.5-49 mol percent 
of chromium oxide at 700-1250° F. 


U.S.P. 2,322,863. Dehydroaromatization 
and Hydroforming. R. F. Marschner, 
L. Heard and A. G. Oblad to Standard 
Oil Company (Indiana). 

The method of converting low-knock- 
rating charging stock into high-knock- 
rating motor fuel is claimed which com- 
prises dehydro-aromatizing a low-knock- 
rating naphtha by contacting it with a 
catalyst selected from the class consist- 
ing of molybdenum, chromium, tungsten, 
uranium and vanadium oxides and mix- 
tures thereof, supported on alumina at 
a pressure within the approximate range 
of 30-450 pounds per square inch at a 
temperature of about 875-1025° F. and 
at a space velocity which is sufficiently 
low to convert aliphatic hydrocarbons 
into cyclic aromatic hydrocarbons, 
whereby hydrogen is produced, admix- 
ing said hydrogen with additional charge 
stock in proportions of about 5-50 mols 
of hydrogen per mol of said charge 
stock and ccentacting said mixture with 
said catalyst under pressures of about 


176 


450-3000 pounds per square inch under 
such conditions that hydrogen is con- 
sumed and further quantities of high 
quality-motor fuel are produced. 


U.S.P. 2,323,818. Preparation of Oxide 
Type: Catalysts. E. C. Hughes to The 
Standard Oil Company (Ohio). 
Chromium-aluminum oxide gel type 


catalysts for the aromatization of hy- 
drocarbons are prepared by mixing so- 
lutions of salts consisting of a chromium 
salt and an aluminate, supplying acetate 
ions with an acid, and adjusting the pH 
to a numerical value of substantially 10 
and precipitating. A sodium aluminate 
solution containing 0.25 mol NaOH per 
mol and a chromium acetate solution 
may be used. 


U.S.P. 2.324,073. Treating Hydrocar- 
bons. P. J. Gaylor and E. J. Mahler 
to Standard Oil Development Com- 
pany. 

A lower olefin, preferably with 3-4 C 
atoms per mol, may be made to undergo 
a direct cyclo-polymerization. The proc- 
ess involves use of a mixed catalyst 
comprising .a volatile halide of the 
Friedel-Crafts type and a cyclizing metal 
or metal compound, e.g., compounds of 
molybdenum, tungsten, aluminum, vana- 
dium, uranium, chromium, copper, nickel, 
etc. Combinations are preferable and the 
following have been found suitable: 
aluminum fluoride-nickel; molybdenum 
sulfide-copper; alumina-silica-tin oxide, 
etc. The volatile inorganic halide should 
be added to the olefin feed stock in 
amounts of 0.3-2 percent by weight of 
charge, prior to contacting the solid 
catalyst. Temperatures of 20-350° C. and 
pressures of 30-1000 pounds are used, 
depending on the type of cyclic com- 
pounds desired. 


U.S.P. 2,324,165. Dehydroaromatization. 
E. T. Layng and R. F. Marschner to 
Standard Oil Company (Indiana) and 
The M. W. Kellogg Company. 
Naphtha is dehydro-aromatized in a 

process which comprises fractionating 

the naphtha into a plurality of fractions 
of different boiling ranges and sepa- 
rately aromatizing each fraction by con- 
tacting it with an aromatization catalyst 

at a temperature of 875-1075° F. with a 

space velocity of about 0.04 to 10 vol- 

umes of liquid naphtha fraction per vol- 

ume of catalyst space per hour under a 

pressure of about 30 to 450 pounds and 

in the presence of about 4-8 mols of 
hydrogen per mol of naphtha fraction. 

The severity of the contacting condi- 

tions is greater in the case of low-boiling 

than in the case of high-boiling fractions. 


U.S.P. 2,325,839. Catalytic Treatment of 
Non-Benzenoid Hydrocarbons. R. E. 
Burk and E. C. Hughes to The Stand- 
ard Oil Company (Ohio). 


Hydrocarbons of non-benzenoid char- 
acter are converted to aromatics with a 
preferred catalyst consisting of a gel- 
type oxide containing 18-30 mol percent 
of chromium oxide and 82-70 mol per- 


stances small amounts of other oxides, 
such as copper, etc., may be present, 
The range of the chromia amount is 
critical, the high peak of action being at 
about 20 mol percent. Temperatures of 
800-1200° F. are applicable and there is 
a special critical pressure range. The 
total gas pressure in the catalyst cham- 
ber should be controlled closely to be- 
tween 40 and 180 pounds per square inch 
and preferably to about 100 pounds. 
Flow rates may be 0.1-10 liquid volumes 
per volume of catalyst per hour. 


U.S.P. 2,329,672. Manufacture of Aro- 
matic Products from Light Olefins, 
C. Weizmann. 


The invention rests in a process for 
production of aromatic products with a 
higher number of C atoms per mol from 
light olefins, in the course of which the 
light olefin is passed over the oxides of 
zirconium, hafnium, thorium, cerium or 
of the metals of the rare earths, or over 
mixtures of these oxides, at a tempera- 
ture of about 600 te about 800° C. and 
preferably at about atmospheric pres- 
sure. 


U.S.P. 2,335,610. Dehydro-Aromatization 
System. W. B. Plummer to Standard 
Oil Company (Indiana). 
Hydrocarbons such as naphtha and 

heavier oils are reformed to produce 

aromatic motor fuel of high octane num- 
ber by a method which comprises vapor- 
izing said hydrocarbons, contacting the 
vapors with a dehydro-aromatization 
catalyst at 850-1075° F. and a pressure 

above 50 but below 450 pounds with a 

space velocity of about 0.04 volumes to 

10 volumes of liquid hydrocarbons per 

volume of catalyst space per hour to 

effect dehydrogenation and aromatiza- 
tion in a mild-condition step and a se- 
vere condition step respectively to pro- 

duce hydrogen of varying degrees 0 

purity, separately collecting relatively 

pure hydrogen produced in the mild 

condition step and hydrogen of a low 

degree of purity produced in the severe 
condition step, introducing the relatively 
pure hydrogen together with the hydro- 
carbon vapors into contact with the cata- 
lyst when the catalyst is partially spent 
and discharging at least a part of the rela- 
tively impure hydrogen from the system. 

The catalysts may be made by impreg- 

nating activated alumina or other sup 

ports with molybdic acid, ammonium 
molybdate or any other catalytic com- 
pound decomposable by he-’. 


U.S.P. 2,336,783. Hydrocarbon Conver- 
sion. H. Fehrer to Process Manage 
ment Company. 


The properties of chromium oxide a 
an aromatization catalyst can be ef 
hanced materially by the incorporation 
therein of zirconium oxide. Hydrocaf- 
bons having at least six C atoms pér 
mol are passed over the catalyst at 325 
650° C. at atmospheric or higher pres 
sure. Space velocities of 0.1-3 volumes 
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PETROLEUM RECTIFYING COMPANY 
\§. Wayside Dr., Houston 1, Tex. © 648 Edison Bldg., Toledo 4, Oiio 
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ST Series Motor 
with CHJ Cutter Head EP Series Motor 
with 
FPT Cutter 


Head 


TYPE CHJ 
| Swing-Arm Cutter Head 


THOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 





of liquid hydrocarbons per volume of 
catalyst space per hour are employed, 4 
satisfactory proportion of zirconium ox. 
ide in the catalyst consists of 5-20 per. 
cent. 


U.S.P. 2,336,900. Hydrocarbon Conver. 
sion. H. S. Taylor and H. Fehrer ty 
Process Management Company. 

An improved catalyst for the cop. 
version of aliphatic hydrocarbons having 
at least six C atoms per mol to aromatic 
hydrocarbons by dehydrogenation anj 
cyclization at 325-650° C. is described 
The customary gel-type catalysts pro. 
duce besides aromatics also a substan. 
tial proportion of unsaturated aliphatic 
hydrocarbons. This is avoided by modi. 
fying the catalyst by incorporating 
therein a second catalytic material which 
functions primarily as a cracking cata. 
lyst at the operating temperatures, 
Metallic nickel is such a catalyst. 


U.S.P. 2,337,190. Cyclization of Hydro. 
carbons, B. S. Greensfelder and R, ¢ 
Archibald to Shell Development Com. 
pany. 

Open chain hydrocarbons containing 
from 6 to 12 C atoms per mol are con- 
tacted at 350-700° C. and at 1-10 atm 
pressure with a cyclization catalyst com- 
prising a compound of a metal of the 
first transition series, such as chromic 
‘oxide, compounded with a promoter 
and supported on an inert carrier such 
as activated alumina. The promoter con- 
sists of 2.5-20 percent (based upon the 
amount of metal in the active cyclization 


component of the catalyst) of a rare§ 


earth having an atomic number between 
57 and 72 and from 6 to 30 percent of an 
element selected from the group consist- 
ing of sodium plus potassium, potas- 
sium, rubidium and caesium. 


U.S.P. 2,338,573. Catalytically Process- 
ing Hydrocarbon Oils. G. D. Creel- 
man to The M. W. Kellogg Company. 
Petroleum naphtha is fractionated into 

lighter and heavier fractions, which are 

separately heated to a high conversion 
temperature, such as 875° F. or higher. 

The vaporized fractions are subjected 

at such temperatures (875-1050° F.) and 

at 30-450 pounds pressure and in the 
presence of added hydrogen (at a con- 
centration of about 0.5-8 mols per mol 
of hydrocarbon) to the action of a solid 
aromatizing catalyst. The catalyst is dis- 
posed in an extended path through 
which the hydrocarbon vapor is CoM- 
ducted in such a way that the lighter 

fraction is passed through the whole é- 

tent of the vapor path while the heavier 

fraction is passed through a lesser x 

tent of the vapor path only. 


U.S.P. 2,342,090. Production of Afo 
matic Compounds. A. N. Sachamnen 
and R. C. Hausford to Socomy- 
Vacuum Oil Company. 

A process for obtaining high yields of 
alkyl bicyclic aromatic hydrocarbons 
boiling between about 220° C. and 
C. and alkyl tricyclic aromatic hydrocat- 
bons boiling between about 320 and 420 
C. in substantially pure state, from a 
aromatic petroleum stock having an ir 
tial boiling point of at least 550° F., hav- 
ing a specific gravity of at least 0.92 and 
containing upwards of 40 percent ate 
matic. hydrocarbons including aromatic 
hydrocarbons having complex aromatic 
structures, other than said alkyl bicyclit 
and alkyl tricyclic hydrocarbons, 4 
the balance normally liquid non-aromatit 
hydrocarbons, is described, which com 
prises subjecting said aromatic petre 
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Performance in service 


depends on control in manufacture 


TECHNICAL RESEARCH, scientific production 
controls and the most searching inspection 
procedures insure the quality of Anaconda 
Condenser Tubes. 

Each tube is subjected to hydrostatic test, 
surface inspection and checked for roundness, 
straightness, length, diameter and thickness. 

Tubes from every lot of 600 undergo chemi- 
cal analysis tocheck the alloy and microscopic 
examination to determine grain structure in 
accordance with A.S.T.M. Specifications. 






The American Brass Company provides not 
merely accurate production in a wide range 
of Anaconda Condenser and Heat Exchanger 
Tube Alloys, but technical experience gained 
over the years in the study and solution of 
thousands of special heat transfer problems 
... all of which is at your service. 
Publication B-2 lists Anaconda Condenser 
Tube Alloys, describes manufacturing proc- 
esses, compositions and fields of application. 
We'll be glad to send you a copy. aust 


BUY WAR BONDS... Buy more than before to shorten the war 


_ Every Anaconda Condenser Tube 
must withstand 1,000 Ib. per sq. in. 
hydrostatic pressure without leakage. 





condla Condenser Jubeb 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 


October, 1944—A Gulf Publishing Company Publication 


Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 








gece 
— j stcct 


pe 


a “ —) 
ee ae 


WINS BATT 


AGAINST INDUSTRY'S DREAD ENEMY — 


d upon a new era 


America has entere : 
yi mmelate| 


aly 
in-Era of Protection agains! 
UU bie 


Nite Malacee 


Avtomatic” FIRE 


other flammable liq 


-FOG, 


Sstelal.e tO : 
now controlled, usually 


such fires are 
£ caconds. Wate Pelel=Le 


pa 
Passing through FIRE-FOG nozzles, | 
mist. Wheneve! fire breaks 


in a matter oO 


comes out a , 
+ FIRE-FOG goes into action im 
and this !s 


me- 
'@18) 
diately, automatically 
what happens: 

discharged from the 
h sufficient force 


the millions 


The mist is 
EIRE-FOG nozzles wit 
fe) knock down the flames; 
“droplets absorb 
the blanket of 


yreading; 


t the heat, 
of wate! 
cooling the fire zone; 
mist keeps the flames from S| 
the fire !s controlled 


seconds latet : 
4 a disastrous fire 


and the dange! 


is Patatelicree 





* + * OFFICES IN PRINCIPAL CITIES « « « 

















































%* Where fire is pos- 
sible as the result of 
ignition of vapors 
caused by leaks or 
breaks in petroleum 
processing and stor- 
age equipments, an 
“Automatic”? FIRE- 
FOG installation pro- 
vides the protection 
needed. Write for 
complete information 
—we'll see that you 
get it promptly. 


“AUTOMATIC” 
manufactures 
and installs a 
complete line of 
fire protection 
devices and sys- 
tems for all 
types of fire 
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leum stock in a reaction zone to thermal 
cracking conditions including tempera. 
tures varying between about 850 anq 
about 1000° F., for a period sufficient to 
crack substantially all the non-aromatic 
hydrocarbons boiling within the boiling 
ranges of said alkyl bicyclic and alky| 
tricyclic aromatic hydrocarbons, to pro. 
duce gas, liquid non-aromatic hydro. 
carbons boiling within the gasoline 
boiling range and coke, and to simplify 
the complex aromatic structures initially 
present in the petroleum stock to yielj 
a liquid consisting essentially of a mix. 
ture of said liquid non-aromatic hydro. 
carbons and aromatic hydrocarbons boji- 
ing within the gasoline-boiling range 
and polycyclic aromatic hydrocarbons 
withdrawing said liquid from said re. 
action zone, and subjecting said liquid 
to distillation to obtain fractions of a 
mixture of hydrocarbons boiling within 
the gasoline-boiling range, and said 
alkyl bicyclic and alkyl tricyclic aro- 
matic hydrocarbons in substantially pure 
State. 


U.S.P. 2,343,851 and 2,343,852. Catalytic 
Conversion of Hydrocarbons. A. V. 
Grosse and J. C. Morrell to Universal 
Oil Products Company. 


Higher-boiling hydrocarbon fractions 
are converted without substantial de- 
composition into low-boiling hydrocar- 
bon fractions containing increased pro- 
portions of cyclic hydrocarbons by a 
process of contacting the higher-boiling 
fractions at 750-1250° F. with catalysts 
composited from refractory silita- 
alumina catalytic masses together with 
supported oxides of the elements in the 
left hand columns of group V of the 
periodic table, comprising vanadium, 
tantalum and columbium. 


U.S.P. 2,344,318. Treatment of Hydro 
carbons. W. J. Mattox to Universal 
Oil Products Company. 


A process for producing aromatic hy- 
drocarbons from aliphatic hydrocarbons 
containing straight chains of 6 to 12 C 
atoms per mol 1s described which com- 
prises dehydrogenating and _ cyclizing 
said aliphatic hydrocarbons at a tem- 
perature of the order of 450-650° C. un- 
der a pressure in the range of substan- 
tially atmospheric to approximately 10 
pounds per square inch for an average 
time of contact of approximately 0.1-60 
seconds in the presence of a dehydro- 
cyclization catalyst comprising essen- 
tially a major proportion of thorium 
oxide and relatively minor proportions 
of magnesium oxide and an oxide oi 
chromium. 


U.S.P. 2,345,096. Catalytic Conversion of 
Hydrocarbons. R. E. Burk and E. C. 
Hughes to The Standard Oil Com- 
pany (Ohio). 

Non-benzenoid hydrocarbons are co?- 
verted to aromatics and deposition 0! 
coke on the catalyst is inhibited in the 
process disclosed. The catalyst consists 
of a gel-type co-precipitated combina 
tion of oxides of copper, aluminum and 
chromium, the copper oxide presenting 
1-10 mol percent the aluminum oxide 
81-60 mol percent, the chromium oxide 
18-30 mol percent. The operating tet- 
perature of the catalyst is 750° F. and 
upward. A hydrocarbon gas of four C 
atoms per mol or less may be suppli 
with the hydrocarbon feed, at a rate 
1-10 mols per mol of naphtha. Preferably 
a supply of hydrogen at 0.1 to 10 moby 
per mol of naphtha is also provide® 















































































Off-gas from the process. containing ® 
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FOR THE MOST CRITICAL EE informative Cotclog 
DEMANDS OF MODERN | | Sent On Request 
REFINERIES 


‘ 
The complex operations involved in the production 
of modern petroleum products demand dependable 
valve performance. Kerotest Valves, engineered and 
built to meet extreme pressures and temperatures, 
provide positive control at every step of the process 
—surely and safely, every hour of the day. For 
VALVES on your purchase-list, write or wire 
KEROTEST! ’ 


KEROTEST MANUFACTURING COQ. 
PITTSBURGH, PA. 
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MORE POWER for Tube 


Cleaning, Means MORE 
POWER for Production 


Roto Tube Cleaners can help you 
maintain maximum performance and 
efficiency of your tubular equipment 
with minimum expenditure of time 


and labor. 


Designed with plenty of power for 
the toughest jobs, Roto cleans tubes 
quickly and thoroughly. With the Roto 
“one-man” Air Valve, no helper is 
required because control is right at 


the operator's fingertips. 


Because you need to keep your plant 
in operation at top efficiency with a 
minimum of down time now, when 
maintenance crews are undermanned, 
it will be to your advantage to put 
Roto Tube Cleaners to work in your 


plant without delay. 


Full details on request. 


The ROTO Company 
DIVISION OF ELLIOTT COMPANY 
145 Sussex Ave., Newark, N. J. 








C, hydrocarbon and hydrogen’ may be 
recycled. Flow rates of naphtha may be 
0.1 to 10 liquid volumes per volume of 
catalyst per hour. In operating with 4 
supply of hydrogen, temperatures of 
750-1200° F. are applicable. The operat. 
ing pressure may be pounds when 
introducing hydrogen as the only gas 
800 pounds when Cys are employed, 


U.S.P. 2,344,330. Conversion of Hydro. 
carbons. J. F. Sturgeon to Universa| 
Oil Products Company. | 


The invention comprises a process for 
the aromatization of hydrocarbons cop. 
taining at least six C atoms per mol in 
straight-chain or ring. arrangement by 
subjecting the hydrocarbons to contact 
with catalysts prepared by forming 
mixed metal oxide hydrogels containing 
at least one component having a de. 
hydrogenating catalytic activity in a 
partially dehydrated condition, filtering 
the hydrogels to separate mechanically 
removable water, freezing and then 
thawing the filtered hydrogel to destroy 
its gelatinous structure, filtering, drying 
and washing to remove water-soluble 
impurities, forming into particles and 
calcining to produce an active catalyst. 
Reaction temperature is 750-1400° F. 


U.S.P. 2,345,575. Process of Preparing 
Gasoline of Low Gum-Forming Ten- 
dency. R. E. Burk and E. C. Hughes 
to The Standard Oil Company (Ohio). 


Naphtha is aromatized by a catalyst 
composed of a co-precipitated gel, con- 
sisting of 70-82 mol percent of aluminum 
oxide and 18-30 mol percent of chrom- 
ium oxide at a temperature of 750-1200° 
F. and pressure of 40-180 pounds in the 
presence of hydrogen. Gum-forming 
constituents in the product can then be 
hydrogenated with the same catalyst at 
580-900° F. 


U.S.P. 2,345,718. Treating Oils to Pro- 
duce Anti-Knock Gasolines or Aro- 
matic Type Liquids. J. S. Walton to 
Standard Oil Development Company. 


Hydrocarbon oils. predominantly non- 
aromatic in character, such as kerosine 
or gasoil are vaporized, the vapors 
mixed with a finely divided catalyst, con- 
sisting of clay, elements of the third and 
sixth group of the periodic system and 
oxides of elements of the third and sixth 
group and the mixture passed under 
super-atmospheric pressure through an 
initial conversion zone at 800-975° F. f 
Lower molecular weight paraffin hydro- § 
carbons and olefins are obtained and § @ 
passed to a second conversion zone at 
up to 1050° F., where more olefins and 
some cyclic products from olefins are § 9 
formed. The reaction mixture is passed 9 
to a third reaction zone, maintained at § % 
up to 1450° F. where a major portion 
of the hydrocarbons present is converted 
to aromatics. 


U.S.P. 2,349,045. Dehydro-Aromatiza- 
tion. E. T. Layng and V. Voorhees 
to Standard Oil Company (Indiana) 
and The M. W. Kellogg Company, 
Valuable cyclic hydrocarbons such 4s 

toluene are produced from petroleum 
naphtha by contacting it with an afo 
matization catalyst preferably consist 
ing of an oxide of a sixth group mel 
mounted on alumina. 2-10 percent me 
lybdenum oxide or 8-40 percent chrom: 
ium oxide on alumina have been ! 

to give excellent results. Presstire in 

range of 30 to 450 pounds and tempem 

tures of 875-1075° F are maintained i 

the reaction zone, in the presence of 

0.4-8 mols of hydrogen and at a spac 
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Simplify your purchasing «cz%Z 
FRANKLIN SELECTIVE PROCUREMENT SERVICE 


You find here a capable, heads-up service not only on the outstanding regular 
lines we represent, but for locating the hard-to-get items. We know the equipment 
needs of the refining branch of the industry and the sources of that equipment— 
know them intimately; know where to look for items you need—and how to get ‘em. 

It’s a good service, tested by long and capable use, proved by the satisfaction 
of a growing list of customers. 


Distributing 


Republic Tubing and Pipe ¢ Walworth Valves 
and Fittings ¢ Brown Fintube Heat Exchang- 
ers * Fairbanks-Morse Engines © MacWhyte 
Wire Rope ¢ United States Rubber Goods °¢ 
Worthington Pumps and Machinery * Bab- 
cock & Wilcox Tubing. _ 


FRANKLIN SUPPLY COMPANY 


600 §S MICHIGAN AVENUE CHICAGO 5 ILLINOTS 
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velocity of 04-10 volumes of liquid 
naphtha per volume of catalyst space 
per hour. A gas fraction rich in hydro. 
gen is separated from the effiuent 
heated gipve the reaction: temperature 
to supply-a part of the heat of reaction 
and recycled. 


U.S.P. 2,349,826. Method for the Aro. 
matization of Aliphatic Hydrocarbons, 
E. T. Layng to The M. W. Kellogg 
Company. 

The process for producing aromatic 
hydrocarbons and hydrogen from alj- 
phatic hydrocarbons of six or more C 
atoms in a straight chain is carried out 
in two zones. The catalyst employed in 
the two zones may be the same or a 
different one and should consist of a de- 
hydrogenating-cyclizing material com- 
prising a compound selected from the 
oxides and sulfides of the metals of the 
sixth group of the periodic table. In the 
first zone temperatures of 850 to 1000° 
F. and a moderate pressure, such as e.g, 
100 pounds are employed and the re- 
action is carried out in the presence of 
excess hydrogen. Naphthenic hydro- 
carbons are formed, which are then 
passed into the second zone at lower 
pressure and lower hydrogen concentra- 
tion and converted to aromatics. There 
is little carbonaceous material deposited 
on the catalyst. 


Robert F. Hardwicke Named 
PAW Chief Counsel 


Robert F. Hardwicke has been named 
chief counsel for Petroleum Administra- 
tion for War, succeeding J. Howard 
Marshall who resigned to again practice 
law at San Francisco after serving the 
bureau since 1941. Hardwicke, who is 
senior member of Hardwicke & Cheek, 
Fort Worth, has been associate chief 
counsel for PAW since November, 1943. 
He has practiced law in the Southwest 
since graduation from Texas University 
in 1911, principally for oil interests. 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, Thirty-third, Federal 
and Dearborn Streets, Chicago 16, 
Illinois, has received urgent re- 
quests for the chemicals listed 
below. If anyone has one or more, 
even if only in one gram quanti- 
ties, please inform the registry. 
Cerotinic acid 
Carbon oxysulfide 
Carbon tetraiodide 
Dichlorethanol 
Dihydroxy stearic acid (M.P. 141- 

143°) : 
2,3-Dichlorpropanol-1 
2,3-Dichlorbutanol-1 
Palmitamide 
Perylene 
Methyl, ethyl, n-propyl or iso- 

propyl azides 
Nitrogen tetrasulfide 
Tetraiodo ethylene 
Psyllosteric acid 
Quinoxaline 
Quinazoline 
Methyl-n-amyl ether 
Mellisic acid 
Monoallyl ether of ethylene glycol 
1-Methyl imidazole 
— hydroxy-n-propyl) piper- 
idine. 
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The kind of aluminum pigment you buy makes a 
big difference in your evaporation losses from 
storage tanks. High purity pigment means high 
reflectivity and low loss. Low purity pigment 
means low reflectivity and higher loss. 
Actually, it takes but slight impurity to make 
a considerable difference in sunlight reflection. 
Pigment made from 99+ % pure aluminum gives 
the paint a reflective value of 70% or higher. 
Reduce the aluminum content only 2% and 


reflectivity is reduced 


, ee } by 10%. 

wraces OF \ Aluminum pigment 
ADVA \ 

aiuminuM pAINT | made from low grade 

\ 

1 igh durability | 

High reflectivity 





di gwel 
High hiding P ; 
Resistance t0 moisture 


Resistance zo fumes 


Resistance to heat 


attractive appearance 


metal may contain as much as 10% impurities. 


Paint made with this pigment would have less 
than 50% reflectivity and would have little if any 
metallic lustre. Would look dull, unattractive. 

Good pigment assures greater durability, too. 
Tests have proved that low purity aluminum 
pigment gives far less protection to weather- 
exposed steel. Rust appears soon. 

All these facts point up the importance of 
knowing the metallic purity of pigment you get. 
A sure way of knowing is to specify Alcoa Albron. 
It is made of 99+% pure aluminum. ALUMINUM 
Company oF America, 1950 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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ABSTRACTS 


prepared in cooperation with 

PETROLEUM REFINER 
by | 

THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Michigan 
under supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 


SCIENCE AND TECHNOLOGY 





journals are not included. 


cost by the Laboratories. 





Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 


_ The abstracts here presented are selected from the current 

literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily cbtainable trade 











Fundamental Physical and Chemical Data 





Hexamethylethane. G. CALINGAERT, H. 
Soroos, V. Hn1zpa anp H. SHapiro. Jour. 
Amer. Chem. Soc. 66 (1944) pp. 1389-94. 


Hexamethylethane has attracted the 
attention of chemists and physicists be- 
cause of its unusually branched and 
symmetrical structure, and the effect of 
this structure on its physical properties. 
This branched-.octane melts above 100° 
C., or 157° C. above the normal isomer, 
and as high as hexacontane (CwH:2), 
although it retains the volatility to be 
expected at its low molecular weight. 
Hexamethylethane was prepared by the 
condensation of 2,3,3-trimethyl-2-chloro- 
butane with methylmagnesium chloride, 
and it was purified by fractional dis- 
tillation in a specially-designed pressure 
still. The method of preparation is de- 
scribed in some detail, as well as the 
pressure still used in the purification. 
Freezing point and melting point curves 
were obtained for the two best fractions. 
The best fraction gave a freezing point 
of 100.63° C. and a freezing point lower- 
ing when one-half frozen of 0.06° C. 
From these data the purity of the sam- 
ple was calculated to be 99.96+ 0.04 
mole percent and the freezing point of 
pure hexamethylethan was estimated to 
be 100.69° C, The vapor pressure of the 
purified hydrocarbon was measured over 
the temperature range 0 to 100° in a 
Bremer-Frowein tensimeter, and from 
the data obtained the following equa- 
tions were derived for the vapor pres- 
sure hexamethylethane: 

Solid: log P (mm.) = 
7.78882 — 1625.7/(t + 226) 
Liquid: log P (mm.) = 
6.87665 — 1327.8/(t + 226) 
Computations from the vapor pressure 
data of the heats of fusion, vaporization 
and sublimation at the melting point, 
using the Clavsius-Cpaleyron equation, 
gave the vaiues 1700, 7550 and 9250 
calories/gram mole respectively. The 
calculated boiling point is 106.30 + 0.02° 
C., and the calculated heat of vaporiza- 
tion at the boiling point is 7530 calories/ 
gram mole. Determinations of the den- 
sity and refractive index of solid hex- 
amethylethane gave the values: d™ 0.823 
g./ml., and n*I9 1.4695. 


Viscosities at the Boiling Point of 
Some Primary Amines, Cyclohexane 
and Some of Its Derivatives. J. Newton 
Frrenp anp W. D. Harcreaves. Phil. Mag. 
35 (1944) pp. 57-64. 


Viscosity-temperature curves are given 
for toluene, benzene, chlorobenzine, ani- 


186 


sole, benzylamine, m-toluidine, o-tolui- 
dine, p-toluidine, aniline, o-chloroaniline, 
o-anisidine. Measurements were made 
over the range 40-220° C. The main ob- 
ject of the work was the evaluation of 
the rheochors of the amine groups and 
the determination of the effect of a six 
carbon ring formation. The mean value 
found for the rheochor of the NH: 
group is 20.6. Viscosity-temperature 
curves are given for methylcyclohexane, 
cyclohexane, cyclohexyl chloride, cyclo- 
hexylamine, cyclohexy] bromide, cyclo- 
hexanol. The temperature range covered 
was 20-160° C. Replacement of hydrogen 
in cyclohexane by Cl, NH:, Br, OH 
progressively increases the viscosity, 
whereas (Hs; group reduces it. 





Viscosities of Unsaturated Six-Mem. 
bered Isocyclic Compounds. J. N. Frienp 
AND W. D. Harcreaves. Phil. Mag. 35 
(1944) pp. 136-47 


_ Viscosity-temperature curves and den- 
sity-temperature curves, over the range 
0-80° C. are given for cyclohexane, 
cyclohexene, 1,3-cyclohexadiene, and 
benzene. The successive removal of each 
H: from CesH» down to CeHe leads to an 
increase in the density. The viscosity, 
however, drops, first rapidly in hexene, 
to a minimum in hexadiene, then rises 
slightly to benzene. The effect of substi- 
tution in the benzene ring is more 
marked than in cyclohexane, New meas- 
urements of densities and viscosities are 
given for a number of organic com- 
pounds. The rheochor of the phenyl 
group in various compounds was de- 
termined. 





Chemical Compositions and Reactions 





Synthesis of Polyenes. IV. M. S. 
KHARASCH, W. NuDENBERG AND E, K. 
FreLps. Jour. Amer. Chem. Soc. 66 (1944) 
pp. 1276-9. 


The authors studied the scope and 
mechanism of the reactions involved be- 
tween organic halides and sodamide or 
potassium amide in liquid ammonia. 
They conclude that the alkali amides 
react with organic halides of the type 
RCH:X to yield products such as 
RCH+==$CH.R only if the radical R is 
strongly electronegative. That is, R must 
be a, 8-unsaturated (e.g., vinyl), or aro- 
matic (e.g., phenyl), or an-acyl (R:CO) 
group. The *experimental work done in 
studying the condensing action of so- 
damide on cinnamyl chloride, phenacyl- 
bromide, 2,2’-dibromomethylbiphenyl, 
1,4-dibromobutene-2 and geranyl chlo- 
ride is described. The same reagent also 
condenses benzyl chloride with allyl and 
methylallyl chlorides. The mechanism of 


the sodamide condensation is discussed 
in some detail. 


The Hydrogenation of Ethylene, 
Propylene and 2-Butene on Iron Cata- 
lysts. P. H. EmMmetr anp J. B. Gray. 
Jour. Amer. Chem. Soc. 66 (1944) pp. 
1338-43. 


The hydrogenation of ethylene, propyl- 
ene and butylene on nickel catalysts has 
been extensively studied but little work 
has been reported on the hydrogenation 
of these gases over active iron catalysts. 
The paper reports measurements on the 
kinetics, temperature coefficient, and in- 
fluence of promoter on the hydrogena- 
tion of ethylene, propylene, and 2-butene 
over six different catalysts. The prepara- 
tion of each catalyst is described. The 
experimental apparatus and _ procedure 
are described in some detail. Data se- 
cured in the course of the investigation 
are presented in tabular and graphical 
form. 





Manufacture: Processes and Plant 








Synthetic Toluol from Petroleum by 
Hydroforming Process. H. G. M. FiscHer 
AND A. B. WeEtty, Jr. Chem. & Met. Engr. 
51 (1944) pp. 92-5. 

Recognizing. the imminence of war, 
Army Ordnance rushed o completion a 
plant at the Baytown refinery of the 
Humble Oil & Refining Company for 
the production of nitration grade toluol 


from petroleum. During the year foliow- 
ing Pearl Harbor this. plant supplie 
over half of the toluene used in America 
to make TNT. The toluol present: 
crude petroleum varies widely. A table 
is given showing the content of various 
crude oils. The process used is hydro 
forming, involves the recirculation of hy- 
drogen rich gas to the catalyst chamber 
and operation at moderate pressure 0 
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There is no reason to pay high prices for your hydrogen — no 
repara- reason to use hydrogen below your required standard of purity. 


. A Girdler hydrogen plant will give you purest hydrogen 


ata se- at costs lower than by any other known method. Carbon 

ital monoxide, hydrogen sulphide, oxygen and other impurities 
are removed to any required degree. Operation is continuous 
at any desired rate. Girdler offers complete engineering and 
construction services for hydrogen plants of any size. 


Processes for gas manufacture, purification, separation and dehydration 
are offered. Consult us on your problems concerning hydrogen sulphide, 
carbon dioxide, carbon monoxide, natural gas, refinery gases, liquid 
hydrocarbons, hydrogen, nitrogen. 


” 
CHEMICAL 


The GIRDLER CORPORATION ‘rs 
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Modern chemistry, 


so active in developing better things for a 
better civilization, had its beginning when the 
ancient Egyptians discovered the use of fire 
for alchemy. Today, perhaps the greatest 
chemical industry is petroleum refining which 
is peculiarly dependent upon fire for con- 
trolled heat in every stage of product process- 

> ing. The application of heat for hydrocarbons 
attains high efficiency in Alcorn Heaters. 
Alcorn’s entire 20 year successful experience 
has been devoted to the engineering solution 
of the heating problems vital to the processing 
of every type of petroleum product. This 
experience and continuous study of the new 
techniques of the industry qualify Alcorn for 
your consideration. 
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selected feed stocks. The formation 9 
coke is thus reduced and the catalyst re. 
mains active for a relatively long periog 
of time. The princip:l reaction in the 
process is the dehydrogenation of 
methylcyclohexane to give toluene ang 
free hydrogen. A flow sheet of the plant 
and several pictures are included. Yields 
obtained in hydroforming pure com. 
pounds are tabulated. Thus methylcyelo. 
hexane gives an 85 percent of toluene 
and a 93 percent yield of total aro. 
matics. The success of a commercial 
operation for making nitration grade 
toluene did not rest solely on a practical 
method for making the toluene from pe. 
troleum. It also required solving the 
problem of separating it from other 
compounds boiling at the same tempera- 
iare so as to produce a nitration grade 
»roduct. Separation by superfractiona- 
tion alone was not satisfactory because 
of the closeness of the boiling point of 
the compounds involved and the fact 
that in the presence of other compo- 
nents the toluene distilled over a rela- 
tively wide temperature range, perhaps 
215-231° F. The procedure used by 
Humble is not described because of 
secrecy order restrictions. 


Modern Methods of Motor Fuel Pro- 
duction. G. Eciorr. Jour. Inst. Petr. 30 
(1944) pp. 173-192. 


The author reviews methods of motor 
fuel production, including cracking, re- 
forming, naphtha gas reversion, poly- 
forming, catalytic cracking with static 
beds, catalytic cracking with moving 
beds, catalytic cracking with fluid cata- 
lysts, polymerization, dehydrogenation, 
hydroforming, isomerization, alkylation 
of aromatics, and some modifications of 
these procedures. Typical simplified 
flowsheets are included. 


Thermofor Catalytic Cracking. F. J. 
ANTWERPEN. Ind. & Eng. Chem. 36 (1944) 
pp. 694-8, 

The history of the development of the 
Thermofor process is reviewed. In 1939 
Socony-Vacuum engineers developed the 
Thermofor kiln for burning the carbon 
out of the clay used in filtering lubricat- 
ing oil. Data were obtained on clay flow 
‘distribution, heat generation, attrition, 
diffusion rates in carbon burning, and 
other engineering matters. In 1941 a 
continuous Thermofor catalytic cracking 
plant was built with a capacity of 
500 barrels per day. The feed to a 
Thermofor unit is any vaporizable dis- 
tillate with an initial boiling point of 
over 400° F. The vapors are heated to 
850-950° F. The vapors pass to the fe 
actor, entering at the bottom and _rising 
against the descending catalyst. During 
this passage the chemical changes that 
convert it to aircraft fuel occur and the 
hydrocarbon vapors pass to a conven- 
tional fractionator. The reactor operates 
at a pressure of 10-15 pounds per square 
inch. The temperatures in the reaction 
zone remain 850-950°’F. The ratio of 
catalyst to oil can vary from 1 to 8, de 
pending on design and the product de- 
sired. The catalyst from the base of the 
reaction chamber is steam-purged to Te 
move hydrocarbon vapors and it then 
passes through a depressuring pot to the 
bottom of the elevator that carries it t0 
the top of the Thermofor kiln in which 
it is regenerated. The consumption 0 
catalyst has been less than one-quartef 
pound per barrel of oil charged. The 
unit has been on stream 92.6 percent 0 
the time since it started. The Thermo 
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Overhead Driven Pumps 


Fit Confined Spaces 


An obvious saving in space, 
easier accessibility of motor 
and other features mark those 
horizontal type Amsco-Nagle 
pumps that have overhead- 
mounted motors. Where space 
is not restricted the conven- 
tional in-line unit, as shown 
in P-89-N is ordinarily used. 


The overhead drive (P-137-N) 
is a winner for installations 
where floor space is limited. 


These compact units not only 


save “square feet” but also 
make motor adjustments eas- 
ier and insure against possible 
flooding of motors. 


Amsco-Nagle pumps have won 
a place in the petroleum in- 
dustry because they afford ex- 








cellent service life with low 
maintenance in handling cor- 
rosive liquids and abrasive- 
laden fluids having a severe 
scouring action. The “water 
end” of every pump is made 
of the metal best suited to 
withstand the particular abras- 
ive or corrosive conditions. All 
parts are readily accessible for 
adjustments and repairs. Three 
vertical and two horizontal 
types are available in sizes from 
3.” up to 16” discharge. 


Ask for Bulletin No. 940. 
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for regeneration kiln receives air at 10 
inches water pressure and directs it into 
the clay, burns the carbon io the prod- 
ucts of combustion to a residual carbon 
content of 0.2-0.5 percent by weight of 
catalyst. Steam-generating cooling coils 
are used to give control over tempera- 
ture during regeneration. The heat js 
used to generate steam. The quantities 
generated are given. The product from 
the TTC unit is treated further either 
in a Houdry unit or another TTC unit 
to make aviation fuel. Yields of proper- 
ties of products from single-pass and 
recycle operation are given. A two-pass 
operation with TCC and clay catalyst 
gives a 7 pound vapor pressure aviation 
gasoline containing 20-30 percent of aro- 
matics and an octane number of 77-80, 
The properties of typical aviation gaso- 
line made from naphthenic, ‘paraffinic, 
and high sulfur gas oils are given, as 
well as the properties of typical motor 
gases made by TCC cracking of gas oils 
of these same types. The cost of TCC 
processing amounts to 7 cents per bar- 
rel of gas oil charge including operation, 
supervision, fuel, steam, power, water, 
laboratory supervision, and maintenance. 


Determining Fall or Rise Velocity of 
Spheres in Fluids. R. C. Brnver. ‘Chem. & 
Met. Engr. 51 (1944) pp. 104-5. 


Stoke’s law is commonly used in de- 
termining the settling rates of fine par- 
ticles in a liquid or gas, but is inade- 
quate in many important industrial 
processes where the flow of fluid relative 
to the particle is turbulent. For example, 
calculations for the rise or fall of “fluid- 
ized” solids in a gas stream require a 
technique for handling extreme turbu- 
lence. The author reviews the theory ap- 
plying to a sphere rising or falling ina 
fluid. A type of plot of data is presented 
which permits velocity calculations to be 
made readily for a wide range of prob- 
lems involving different fluids and differ- 
ent velocities. 


Solvent Selectivity for Hydrocarbons. 
A. W. Francis. Ind. & Eng. Chem. 3 
(1944) pp. 764-71. 


The choice of solvents for the selec- 
tive extraction of hydrocarbon solutions 
depends upon several factors, including 
cost, availability, ease of recovery from 
the hydrocarbons, stability, selectivity 
for the desired or undesired type of hy- 
drocarbon, and suitable degree of solu- 
bility at a convenient temperature. The 
critical solution temperature was chosen 
as a measure of affinity of hydrocarbons 
for various solvents. The critical solu- 
tion temperature was used partly be- 
cause a determination can be made ina 
few minutes and requires only about |! 
cc. each of solvent and hydrocarbon. 
About 900 determinations of critical so- 
lutions temperatures were made, includ- 
ing determinations with over 100 differ- 
ent solvents of various types with ten 
representative hydrocarbons, two 
straight-chain paraffins, a branched- 
chain paraffin, two olefins, two naph- 
thenes, paraffin wax, and two commer 
cial oils. Aromatic hydrocarbons are t00 
miscible with the solvents to observe 
critical solution temperature. The differ- 
ence in critical solution temperature for 
the same solvent with different hydro- 
carbons is taken as a measure of the 
relative affinity or selectivity of the sol- 
vent for the two types of hydrocarbon. 
Selectivities for olefins, naphthenes, 
branched chains, type of oil, and 
molecular weight are calculated and 
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Ww" you buy prefabricated piping, pressure 
vessels, and heat exchangers from ALCO, you 


save time and money. Here’s why: 


1. PURCHASING WILL COST YOU LESS 


If you buy these products from separate sources, 
your purchasing department will be compelled to 
deal with at least three companies; negotiations will 
be needlessly complicated, consume more time, cost 
you more money. But by letting ALCO supply your 
requirements for all of these products, you simplify 
purchasing, save time and expense. 


2.ENGINEERING WILL COST YOU LESS 


When you purchase prefabricated piping, pressure 


Tf you use Prefabricated Pipin 


vessels, and heat exchangers from three or more dif- 
ferent sources, your engineers are compelled to deal 
with each of the various engineering departments of 
all these suppliers. And with absolutely no compen- 
sating benefit. That means more time and money 
loss to your organization. This waste, too, can be 
saved when you deal with ALCO on all these counts. 


3. INSPECTION WILL COST YOU LESS 


If you buy prefabricated piping from one source, and 
pressure vessels and heat exchangers from others, you 
must send three inspectors to the three plants fabri- 
cating your equipment. ALCO “triple service” means 
all inspection can be handled by one inspector at our 
Dunkirk plant. 





ineressure Vessels and Heat Exchangers 


, 
‘ # 


hes, 





4. ACCOUNTING WILL COST YOU LESS 


Finally, your accounting department has three sep- 
arate accounts to handle—instead of one—if you deal 
with three suppliers of prefabricated piping, pressure 
vessels and heat exchangers, respectively; instead of 
leaving it all to ALCO. 


ALCO’s reputation for competence in designing, fab- 
ricating and delivering on time is beyond question. 
To rely on ALCO for prefabricated piping and pressure 
vessels and heat exchangers is good business for your 
company and will be thoroughly justified by results. 
We welcome the opportunity of demonstrating the 
advantages you gain by ALCo “triple service” 





plotted against each other to show the 
extent of interrelation. Effects of sub- 
stituent groups in the solvents are esti- 
mated. The methyl and phenyl groups 
usually lower critical solution tempera- 
ture about 40° C. The nitro and car- 
boxyl groups raise it over 100° C. The 
data are presented in considerable detail 
in tabular and graphical form. A bibli- 
ography of 65 references is appended. 

Automatic-Control Instrument Ad- 
justment. L. H. Atien, Jr. Ind. & Eng. 
Chem. 36'(1944) pp. 687-93. 

The author presents a comparison of 
the methods of arriving at control in- 
strument settings originally proposed 
by Ziegler and Nichols. Experimental 
data on obtaining instrument settings 
are given, and the relative merits of the 
two methods are compared. The re- 


action curve method and its use in evalu- 
ating processes for the application of 
automatic control is described in detail 
to supplement the description of the ulti- 
mate sensitivity method given a pre- 
vious paper by the author. The investi- 
gation results reported confirm the re- 
action curve as a valuable tool for the 
instrument engineer. It offers a second 
and somewhat more accurate method of 
determining controller setting. The 
method can be used to study processes 
from the standpoint of- their difficulty 
of control, and it offers a method of 
analyzing processes for possible re- 
arrangement of equipment that would 
lead to improved process control. The 
data taken in the course of the work in 
the study of*’a commercial size acetone 
recovery unit are presented in some de- 
tail in tabular and graphical form. 





Products: Properties and Utilization 





Para-Petrol. Petroleum (London) 7 


(1944) p. 99. 

Because of the motor fuel shortage in 
Switzerland, the plan was adopted in 
1940 for the blending of paraldehyde to 
form a compound called “Para.” This 
~ ag added to gasoline to the extent of 

to 40 percent. The properties of 
peraldehyda are given. The material 
ara as used contains: acetaldehyde less 
than 0.02 percent, acetone 7.5 percent, 
paraldehyde 75.1 percent, esters 10.8 per- 
cent, and alcohol 6.6 percent. The high 
latent heat of Para gasoline somes re- 
— warming of the intake manifold. 
ara has a slightly higher octane num- 
ber than the straight gasoline. Inhibi- 
tors must be used to stabilize the mix- 
ture in storage. Carburetor jets must be 
imereased slightly in size. The toxic 
properties of the vapor material are a 
disadvantage. 


The Correlation of Cetane Number 
wit Other Physical Properties of Diesel 
Fuels. Report by Diesel Index Panel of 
Standardization Sub-Committee No. 4— 
gas, Diesel and Fuel Oils. Jour. Inst. 
Petr. 30 (1944) pp. 193-7. 


The problem of correlating the cetane 
number of a diesel fuel with other 
physical properties is a matter of some 
importance, as has been recognized by 
the introduction of several formulae 
designed to permit the assessment of 
ignition quality. It is desirable to estab- 
lish a relationship between cetane num- 
ber and any of the more easily deter- 
mined physical properties, such as ana- 
line point, specific gravity, viscosity, and 
boiling range. As a rule, cetane number 
increases with increased paraffinicity. 
The purpose of the paper is to report 
the work carried out by the Diesel Index 
Panel of I. P. Sub-Committee No. 4. 
The Panel has reviewed correlation 
methods or formulae with a view to de- 
termining the degree of accuracy that 
can be expected by the calculation of 
cetane number as opposed to actual en- 
gine determination. On the basis of the 
work done by the committee it was con- 
cluded that the most accurate formula 
investigated is: Calculated Cetane No. = 
175.4 log (mid-boiling point, °F.) + 1.98 
(A.P.I. gravity) —496. An alignment 
chart based on this equation is given. 
The above formula should not be used 
with oils containing ignition promoters. 
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Lubrication of Ball and Roller Bear- 
ings. 1. Principles. E. V. Patterson. Pe- 
troleum (London) 7 (1944) pp. 118-19. 


The lubricant used on ball and roller 
bearings has three functions: first, to re- 
duce friction; second, to prevent corro- 
sion and erosion of the highly polished 
surfaces; and third, to dissipate the heat 
caused by friction and by the churning 
of the oil. The ideal lubricant would be 
a dense oil mist. Oil is preferred to 
grease when housing conditions permit. 
High speeds and temperature require oil 
lubrication, although greases can be 
used at somewhat reduced efficiency. 
For low temperatures oil lubrication is 
advisable. Greases for use on ball and 
roller bearings should be pure mineral 
oils, usually with lime or soda bases. 
Lime-base greases are valuable under 
damp conditions. Soda soap greases 
should not be used when water or damp- 
ness can enter the housing. Curves are 
given showing the maximum speeds 
possible when lime soap and soda scap 
greases are used. Aluminum soap 
greases are smooth, waterproof, and do 
not separate on melting. They are good 
lubricants for needle bearings. Lead base 
greases are not intended for use on ball 
and roller bearings but are used with 
hypoid gears as extreme pressure 
greases. The graphite added to a grease 
is definitely detrimental to ball and 
roller bearings. 


The 1944 Editior of the I.P. “Stand- 
ard Methods for ‘esting Petroleum and 
Its Products.” Editorial Sub-Committee. 
Jour. Inst. Petr. 30 (1944) pp. 198-201. 


The paper is an editorial review of 
the new edition of the I.P. “Standard 
Methods.” No attempt is made to cover 
the changes in detail, but only the more 
salient modifications and innovations. 
The most notable feature of the new 
edition is the extension of its scope. It 
is the acknowledged intention of the 
Standardization Committee to cover not 
only methods for the whole gamut of 
products derived from petroleum but 
also methods for materials that incor- 
porate petroleum products and that are 
frequently analyzed in petroleum lab- 
oratories. Thirteen methods are included 
for chemicals derived from petroleum, 
three for bituminous emulsions, and one 
for petroleum gases, Thermometer and 
hydrometer specifications are wholly 
revised. A number of new thermometers 


A view of one of many plants 4e- 
signed and constructed by Petroleum 
Engineering, Inc., in the past 15 years 
of continuous service to the industry. 
Petroleum Engineering, Inc., Offices: 
Tulsa and Houston. 
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AN INSULATING CEMENT THAT 


sly 


Once it’s on, it’s on to stay — and that means real 
Savings in time, money, and materials. 


Baldwin-Hill No. 1 Insulating Cement contains 
a special rust-inhibitor that prevents corrosion 
-“ between metal surfaces and the cement. Whether 
the cement dries out immediately on a hot sur- 
face, or air-dries over a long period of time, it will not affect 
the bond. Ordinary expansion and contraction of the insu- 
lated surface are not problems, either. B-H No. 1 Cement 
is elastic enough so that it will not crack and peel. 


Made of B-H black rockwool, it is effective up to 1800° F. It 
is the ideal maintenance insulation for valves, fittings, and 
large pieces of equipment where molded-type insulation is 
mot practical. Makes an excellent finish, too, for covering 
blanket and block applications. Send for sample and infor- 
mation. 


Baldwin-Hill Co., 567 Klagg Ave., Trenton 2, N. J. Plants 
in Trenton, N. J., Kalamazoo, Mich., and Huntington, Ind. 


Baldwin-Hill 


Jog COMPAN Y 
























HEAT & COLD INSULATIONS 











are specified. Sections on sampling have 
been completely rewritten and made 
more comprehensive. The procedure for 
the evaluation of crude oils is included, 
New methods for light distillates in. 
clude the water tolerance of motor fuels, 
A method is included for the low-tem- 
perature filtration of gas oils, providing 
a test for the tendency of fuels to clog 
gauges at low temperatures. New sec- 
ondary reference fuels were calibrated 
for aviation-fuel testing. Methods for 
lubricating oils and asphaltic bitumens 
are given. It is the purpose of the Stand- 
ardization Committee to reduce the pres- 
ent multiplicity of official petroleum 
tests and to work towards the ideal of 
a single collection of official Anglo- 
American test methods. 


Automatic Distillation Apparatus for 
Gasoline Analysis. L. STEFFENS ANp D, 
P. Heatu. Ind. & Eng. Chem., Anal Ed. 
16 (1944) pp. 525-7. 


The first step *.. the analytical exam- 
ination of aviation gasoline is the scp- 
aration of the sample by distillation into 
fractions consisting of substantially pure 
hydrocarbons where possible, or, as a 
compromise, a mixture of a few com- 
ponents. This requires a fractionating 
column with a large number of theoret- 
ical plates, and a small holdup per plate. 
The charge must be relatively large and 
the reflux ratio high. Under these condi- 
tions the distillation of a single sample 
may require several weeks of continu- 
ous operation. For this reason an auto- 
matic distillate-collecting device was 
constructed that makes possible the op- 
eration of a laboratory distillation unit 
with only occasional attention from the 
operator. Although the equipment was 
designed for gasoline analysis, it can be 
adapted to other distillations. It auto- 
matically collects the fractions of dis- 
tillate and plots the distillation curve. 
It has been operated 24 hours per day 
for well over a year with an operator 
present only 8 hours per day. The ap- 
paratus is described in detail and the 
manner of its operation outlined. 


Molecular Distillation: A New Path 
to Separation of Chemicals. T. R. OLIve. 
Chem. & Met. Engr. 51 (1944) pp. 100- 
104. 


It is not often that what may be de- 
scribed as a new unit operation becomes 
available in the field of chemical engi- 
neering. Molecular distillation may soon 
be so described because it offers a 
means of separating compounds of ex- 
t-emely high molecular weight, too high 
ior separation by ordinary distillation, 
yet differs in almost every way from 
distillation of the ordinary equilibrium 
types. Until recently it was a laboratory 
tool developed by laboratory techni- 
cians. Now it has grown to plant scale 
and has moved into factory production. 
More than 5,000,000 pounds of fish liver 
oil were distilled last year in the United 
States to accomplish the separation 0 
the odorous components and vitamin 
fractions from the bulk of the oil. 
Molecular distillation offers an oppor- 
tunity for the separation and purifica- 
tion of high molecular weight materials 
such as synthetic polymers, plastics 
and plasticizers, rubber intermediates, 
synthetic lubricants, and heavy petfo- 
leum residues. The history of the de 
velopment of molecular distillation 15 
sketched, and the evolution of the mole- 
cular still from the early glass pot stil 
through the glass still with outside con- 
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"EASY TO OPERATE” 


Reed Valves are designed and con- 
structed to provide ease of operation 
and positive shut-off under the most 
severe service conditions. A slight move- 
ment of the valve stem toward the open 
position pulls the trailing edge of the 
seating disc directly away from its seat. 
This action partially equalizes the pres- 
sure on both sides of the downstream 
disc and the valve is then moved to the 
full open position with exceptional ease. 

For further information address the 
Company or one of the distributors 
listed below. 


FRICK & LINDSAY CO. 
PITTSBURGH, PA. 
TAYLOR SUPPLY CO. 
DETROIT, MICH. 
PEDEN IRON & STEEL CO. 
HOUSTON, TEXAS 


F 
| REPUBLIC SUPPLY CO. 


LOS ANGELES, CALIF. 
SOUTHERN SUPPLY CO. 
WICHITA, KANSAS 
CULBERT PIPE & FITTING CO. 
JERSEY CITY, N. J. 


‘ 
4F.7 
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denser, the falling film still, and the 


; bd | vertical centrifugal disk still to the horj- 
G fa f | J A W zontal centrifugal disk still is reviewed, 
The throughput of the new still ranges 


from 500 to 1000 pounds per hour de. 
pending on the type of service. Such 


stills are able to take off six or more 

separate fractions, using two or three 

units in series. For stripping they can 
remove up to 20 percent as distillate in 


a single pass through one still. Costs 
| of water, power, steam and other sery- 

{ ices are well within the limits of com- 
0 mercial economy, An even larger still, 
designed for a capacity of a tank car 
per day per plate, is now being engi- 
neered. 


A Fractionating Molecular Still. H., J, 
Wottner, J. R. MATCHETT, AND J. Levine 
Ind. & Eng. Chem., Anal. Ed. 16 (1944) 


pp. 529-31. , 
r if A falling film type of molecular still 
is described in which fractionation is 


effected through multiple distillation. A 


series of communicating stages of dis- 
tilling and condensing surfaces, in which 
material of greater distillability is pro- 


gressively advanced to forward stages 
and material of lesser distillability re 
fluxed to rearward stages, is provided 
in a single unit. That is, the apparatug 
is such as to provide for progressive 
distillation while retaining the condi- 
tions necessary for molecular distilla- 
tion, As in the simple still, distillate 
from an initial stage is condensed on the 
roof of the still and engaged by a trough 
during its downward flow. Instead of 
being removed from the still, however, 
the distillate is directed by the troughs 
to a succeeding heating surface, located 
at a higher level than the preceding one. 
Here the more readily distilled portions 
are again preferentially evaporated, and 
again carried to the next stage, While 
the more volatile material progressively 
advances, the less volatile material con- 
tinuously regresses on the floor of the 
still toward rearward heating surfaces. 
By applying heat in graduated amounts 
to the several sections of the still, with 
the greater amounts applied at the 
initial stages, the desired rate of dis- 
tillation and ratio of reflux can be main- 
tained. The apparatus and its operation 
are described in some detail. 


Tide Water Associated 
Appoints New Officers 


3 : . H. S. Chase has been appointed a vice 
This new catalog, just off the press, pictures and president of Tide Water. Associated a 
: . Company and will continue in charge 0 
describes the complete line of DUGAS hand and manufacturing in the company’s Eastern 


wheeled extinguishers and accessories. It explains the division. He has had more than 22 years 
of service with the company in refining 


effectiveness of patented PLUS-FIFTY DUGAS Dry operations and until early last year was 


. ‘ cae « i general superintendent of the refinery at 
Chemical, the extinguishing agent, and the ten im- Bayonne, 

D. L. Hines has been appointed a vice 
portant DUGAS features. president and will continue in gen 
® Ps Eastern transportation, and R. K. Kelly, 
This catalog should be in the files of every person in charge of the Eastern marine depart- 


* . : ment, has been named an assistant vice 
who has anything to do with fire protection. Request pease ny 


a free copy today on your firm stationery. Northwest Refinery Planned 


District Offices and Distributors _ Plans for a refinery at Seattle, Wash- 
ington, have been announced in connec- 


in all important trade centers, tion with a contemplated 1100-mile 10 
inch pipe line from: Montana to Seattle, 
: by S F ag vice president of Nee 
acific Pipe Line Company, Billings, 
DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN Montana. Work is proposed to begin 
OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY next year. Storage facilities at Renton, 
Washington, also are planned. 
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UNUSUAL FEATURES 


/ Close fitting wedge guides welded 
to body after seat rings and wedge 
are located to assure perfect alignment 
and eliminate unnecessary wear-produc- 
ing drag of wedge across seating faces. 
2 Perfectly positioned hard surfaced 
seats, integral with body. 
= Simple yoke construction with ball 
“ bearing operation even in medium 
sizes, EValized surfaces where abrasion 
18 a problem, and no superfluous parts. 
4G One piece bonnet for absolute align- 
Ment, easy operation, minimized 
Maintenance, 
ay 
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YOUR POST-WAR 
GATE VALVE 
IS READY...@ 


ERE is a valve that is tighter and 

stays tighter than you thought a 
gate valve could—a post-war valve 
development ready now! 

Forty years a producer of steel valves 
for difficult operating conditions, 
Edward is now building cast steel gate 
valves for the first time. These valves 
are available in many sizes and pres- 
sure classes for immediate shipment! 

Flow is straight through and unob- 
structed, yet globe valve tightness is 
achieved through fundamental differ- 
ences in design. Specially developed 
testing methods prevent any Edward 
gate valve passing test unless both 
faces, not just one, are absolutely 
drop tight simultaneously. 


NEW CATALOG READY 


Just off the press! Catalog 12-El with 
illustrations, dimensions and descrip- 
tions of Edward cast steel gate valves 
for 150 to 3600 lb service. Write for 
your copy. 





Shaft Seal 


CRANE PACKING COMPANY 


Crane Packing Company, 1820 Cuy- 
ler Avenue, Chicago 13, announces the 
John Crane bellows-type shaft seal, de- 
signed to eliminate stuffing-box leak- 
age and provide perfect sealing on 
centrifugal pumps, refrigeration com- 
pressors, speed reducers, rotary pumps, 
agitator shafts and other applications. 

Basically, it consists of three major 
parts: a flexible synthetic-rubber bel- 
lows, the tail end of which grips and 
seals along the shaft; a _ stationary 
floating seat, held in a synthetic-rub- 
ber sealing ring; and a positively-driven 
sealing washer, which turns with the 
shaft and is held against the stationary 
seat’ by spring pressure. The contact- 
ing faces of the washer and seat are 
lapped to form a leak-proof seal. 

An exclusive feature is the flexing 
head of the bellows, which offers no 
resistance to the spring. This design 
allows the sealing washer to remain in 
contact with the seat as the sealing 
faces wear, and provides automatic 
compensation for shaft vibration and 
end-play. A protecting ferrule, fitting 
the shaft loosely, guides the flexing 
bellows head and prevents the syn- 
thetic rubber from contacting the shaft. 
There is no compression packing to 
freeze to the shaft. 

The stationary floating seat used in 
most installations is held in a _ syn- 
thetic-rubber holding ring. This con- 
struction permits easy insertion, pre- 
vents stress distortion of the sealing 
face during installation and allows the 
face to be lapped before insertion, thus 
eliminating the difficulties involved in 
lapping the face in the seal cavity. 

The flexible bellows and holding ring 
are molded of special high-grade syn- 
thetic-rubber stocks for maximum re- 
sistance to oil, hydrocarbons, refriger- 
ants, water and anti-freeze solutions. 
The other parts are made of materials 
best suited to give maximum service 


and to resist the chemical action of 
the T 4. tandlad 
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John Crane Shaft Seal 


This high-precision mechanical seal 
is manufactured by Crane Packing 
Company, 1820 Cuyler Avenue, Chi- 
cago 13, Illinois. An illustrated bul- 
letin giving full details is available on 
request. 


Corrugated Connectors 
ZALLEA BROTHERS & JOHNSON 

Zallea Brothers & Johnson, Wilming- 
ton 99, Delaware, announce manufacture 
of large flexible corrugated stainless- 
steel tubing. Extensively used on diesei- 
engine exhaust and high-temperature 
vapor lines, these connectors have in- 
herent advantages of value to the pe- 
troleum, chemical and power industries, 
and it remains only to apply this devel- 
opment to existing problems in these 
fields, it was pointed out. 

The connectors absorb expansion, con- 
traction and extreme deflection in all 
planes. Supplied in sizes 6 inches diam- 
eter and larger, in carbon steel, any type 
of stainless steel and other corrosive- 
resistant alloys, they require no packing 
and, having no seams, are permanently 
gas-tight. The connectors handle corro- 
sive liquids and gases under pressures 
up to 30 pounds per square inch and at 
temperatures from sub-zero to 1800°F. 
Connectors for absorbing linear expan- 
sion only can be furnished for pressures 
up to 300 pounds. 


Two to-:ncn diameter by 9 feet diesel exhaust connectors bent to 110, manufactured by Zallea 
Brothers & Johnson. 
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Electronic Controller 
THE BRISTOL COMPANY 

The Bristol Company, Waterbury 9} 
Connecticut, has announced its ta 
Vane Electronic Controller, which gp. 
erates on the shielding effect of a vane 
passing between two coils in an elee. 
tronic circuit, recording and indicating 
models are offered for automatic cop- 
trol of temperature, pressure, liquid 
level, and humidity. The following t 
of control operation are available: io 
open, high-open, low-high, low-open- 
high, and low-normal-high. 

The new controller for temperature 
is offered in ranges from —125° F, to 
+1000° F. for use in conjunction with 
motor and solenoid valves, relays, main- 
line switches, and other fuel-control ap- 
paratus for controlling the temperature 
in electric, oil-, gas-fired, and steam- 
heated ovens, dryers, dehydrators, oil 
baths, smoke houses, tanks, and other 
similar industrial apparatus. 
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Bristol Electronic Controller 


The pressure controller is available § 
in ranges from full vacuum to & 
pounds per square inch and in addition 
is available for automatically controlling 
liquid level. The humidity controller 
operates from a wet and dry bulb type 
of element with separate control for 
each bulb. The Free-Vane Electronic 
Controller is also offered as a time 
program controller for automatically 
controlling temperature, pressure, liqu! 
level or humidity according to a definite 
time schedule. 


Diesel Engine 
STERLING ENGINE COMPANY 

Sterling Engine Company, Buffalo, 
New York, has announced a new line 0 
diesel engines ranging from 250 to 6 
horsepower. An important .eature of the 
new design is that it provides a powe 
plant with the same overall dimensio® 
and the same weight as gasoline engine. 

Models include a 6-cylinder super 
charged and unsupercharged, and 4 
8-cylinder supercharged and _ unsuper 
charged. : 

The engines are four-cycle, multiple 
cylinder, in-line, trunk piston type, ¢o™ 
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Cleaning Pumping 
Station Floors 


Whether your flooring is con- 
crete, tile or steel, neglect to 
remove accumulations of oil, 
grease and dirt, may be the 
cause of someone slipping and 
falling, resulting in time-out... 
loss of needed manpower. More- 
over, from both a sanitation and 
fire hazard standpoint, periodical 
cleaning pays for itself in im- 
proved working conditions for 
everyone. 


But avoid doing floor-cleaning 
the hard way! Instead, use safe 
Oakite materials designed for 
quickly breaking down the ad- 
hesive properties of the deposits 
to be removed, so that they are 
easily loosened and rinsed away 
without need for excessive 
brushing. Floors are left clean, 
film-free, sate to walk on. 


If floor cleaning is a chore in 
your pumping station, we can 
help you. Data free on request. 


OAKITE PRODUCTS, INC. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 














pletely enclosed. The cast cylinder block 
is of single piece construction, contain- 
ing the crankshaft main bearings at the 
lower surface with the wet cylinder 
sleeves inserted in the upper portion of 
the block. The cylinder heads are ar- 
ranged individually for each cylinder and 
are fastened to the top of the block. 

Cylinder heads are provided with four 
valves, per cylinder, two intake and two 
exhaust. 

The fuel-injection sysetm consists of 
individual pumps for each cylinder, close 
to each injection nozzle. 

The bore and stroke for all models is 
8 by 9 inches, giving a displacement of 
2714 cubic inches for the 6- cylinder 
model, and 3619 cubic inches for the 
8-cylinder type. 


Gate Valves 
THE EDWARD VALVE & MANUFACTURING 
COMPANY 

The Edward Valve & Manufacturing 
Company, East Chicago, Indiana, an- 
nounces a new line of cast-steel gate 
valves for which are claimed basic im- 
provements in design. To achieve align- 
ment of worknig parts, close-fitting 
wedge guide ribs are constructed by a 
new method to eliminate wear-producing 
drag across seating faces. 

Seat rings of the new gate valves are 
hard surfaced and welded integrally to 
the body. Specially built fixtures permit 
hydrostatic test of both seating faces 
simultaneously. Valves 4-inch and larger 
are ball-bearing equipped. In the smaller 
sizes, bearing plates for yoke bushings 





Edward Valve 


Cross section of the new Viking diesel engine developed by Sterling Engine Company 


are given a special plating to reduce 
operating effort. The new valves are built 
in 300-, 600-, 900-, and 1500-pound steam 
pressure classes, and in sizes 2%4- to 
12-inch, inclusive. Some sizes and pres- 
sure classes are available from stock. 


Air-Operated Controllers 
THE BRISTOL COMPANY 

The Bristol Company, Waterbury 91, 
Connecticut, has announced develop- 
ment of a new series of indicating air- 
operated control instruments. The new 
instruments, known as the Model 93 
series, are built for controlling tem- 
perature, pressure, vacuum, liquid level, 
and humidity. 





Bristol Air-Operated Controller 


Model 93 Controllers operate on the 
free-vane principle of automatic con- 
trol. They have a throttling range of 
from % to 15 percent, with the adjust- 
ing mechanism arranged so that changes 
in the throttling range can be made by 
the user without the need of tools. 

Model 93 Controllers are direct-set 
instruments that can be set to contro! at 
any value within the range of the in- 
strument by turning the.control pointer 
to the desired value. They are built so 
that they can be changed by a finger 
adjustment from reverse to direct action 
or vice versa. 


Flow Splitting Device 
FISCHER & PORTER COMPANY 

Fischer & Porter Company, 1908 
County Line Road, Hatboro, Pennsyl- 
vania, announces the “Micro-Rotawett, 
a flow splitter designed to accurately di- 
vide a liquid flow into two streams. Pro- 
portions. of the flow division may D€ 
varied by adjusting an outside lever 
and pointer to the percentage desired, as 
indicated by an external scale. | , 

Operation of the Micro-Rotaweir, 8 
described as follows: The inlet pipe 
comes in from the top and discharges 
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Among the well known lines 
available to you through 
The CORBETT CORPORATION 
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TAYLOR forged Steel Flanges and 
Fittings © JENKINS Valves ® 
YOUNGSTOWN Pipe © ROCKWOOD 


Unions © WATSON-STILLMAN Forged 
mmediate Delivery from Houston stock of 
Taylor Forged Steel Flanges, Ells, Tees, Steel Fittings © GLOBE Boiler and 


Reducing Nipples and Welding Caps. 
Condenser Tubes © LAMSON & 





SESSIONS Rivets and Bolts © WORTH 


Steel Heads and Plates. 










CAPITOL 5325 


2431 SUMMER ST. P. O. BOX 42 HOUSTON 1, TEXAS 
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IT’S NOT ON THE PRINT... 


BUT IT’S IN THE PRODUCT 


A blueprint is concerned only with design 
and specifications. 
We concede the importance of good fale DoW | 
and intelligent specification of materials, 
but Downingtown’s ability does not stop N NGTOWN IRON WORKS 
mg a aa DOWNINGTOWN, PA. 
ur specialized knowledge of fabrication, 
proper methods of procedure; complete, HEAT EXCHANGERS 
modern plant facilities and wide experience 
in manufacturing are not blue-printed, but 
they do show up in the finished product. 
Our Engineering consultation is at your disposal. Downingtown Heat Transfer 
division has prepared a handbook which will be ready for free distribution on 
or about September 15. Send for a copy of this handy reference book, on 
your business letterhead, please. 























Mie You Keady for Post-Wa r 
ECONOMY! 


FIRST: Fill bucket at 
tank. Hook onto hoist 
and raise bucket on 
Load Lugger. 


SECOND: Haul 

‘i ; loaded bucket to 

“Action Shots” of sludge pond and 
dump it quickly, 


BR 0 0 K $ ~~ automatically. 


LOAD LUGGER 





Lower costs are on the way and you can take 

advantage of them in your own plant right now 

by utilizing a Brooks LOAD LUGGER on every 

one of your trucks, used for sludge handling. 

Write for Just fill the detachable buckets at the tanks, then 

this Fold pick them up and dump them at the sludge 

=: fh aaa pond with the LOAD LUGGER. This method 
Today is cheaper, faster and cleaner. 














2510 DAVENPORT ROAD, KNOXVILLE 8, TENN. 
& 24 EQUIPMENT AND MFG.CO. 





the liquid into a receiving chambe 
which has a rectangular weir as an over. 
flow. A vertical knife edge is set againgt 
the external edge of the weir, thus qd. 
viding the stream into two parts as jf” 
flows over the lip of the weir. One of 
the streams flows into a closed compart. 





Fischer & Porter Micro-Rotaweir 


ment with bottom outlet; the other 
stream spills into the area surrounding 
the receiving chamber and discharges 
also from the bottom. The receiving 
chamber is connected through a stuffing 
box at the bottom to an external lever 
by means of which the weir may be ro- 
tated to any position with respect to the 
flow-dividing knife edge. 

The instrument may be had with fit- 
tings in all metals. The shell may be 
either metal or Pyrex glass. For high- 
melting fluids the metal shell may be 
lagged and steam-heating coils placed 
inside the Rotaweir. It will handle flows 
from 30 to 900 gallons per hour, and 
sizes up to 15,000 gallons per hour are 
contemplated. 


Gear Reduction Units 
CLEVELAND WORM & GEAR COMPANY 

Cleveland Worm & Gear Company, 
Cleveland, Ohio, has improved its fan- 
cooled work gear reduction units $0 
that smaller size units may be applied 
to a given installation. In some it 
stances it is claimed that the new units 
offer as much as twice the capacity of 
the standard worm-gear units of equal 
frame size when operated with 170 
r.p.m motors. 

In the improved units, heat generated 
during operation passes through the oil 
bath to the deeplv-finned wall of the 
reservoir. An ex aust fan on the cot 
pling end draws a stream of air at high 
velocity between the double walls that 
form the lower half of the unit, scouf- 
ing the surface and providing an ée- 
fectual transfer of heat. 


Descaling Attachment 
VICTOR EQUIPMENT COMPANY 

Victor Equipment Company, 844-54 
Folsom Street, San Francisco, has de 
veloped a descaling attachment for amy 
standard Victor welding torch butt. 

The attachment is provided with a 
spiral mixer and gas proportioner t0 
handle larger gas volumes with max 
mum efficiency, and assures freedom 
from back-fire or flash-back. 

A cooling section is incorporated 
the nozzle head to keep pre-mixe 
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Specialists in designing and fabricating superior 
heat transfer equipment for 100 octane gasoline 
and synthetic rubber plants 
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control are required. 


Consult us or write for bulletin 





ELECTRICALLY HEATED STILL 


The use of electrically heated equipment solves 
many problems where hightemperatures and critical 


S. D. Hicks & SON CO., INC. 


ESTABLISHED 1841 


PROCESS DIV. . 
PLANTS + HYDE PARK, MASS. «+ €E. 


“a oe 
YCaaetats 
Wigs Oat . 


TO 
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GRATING 


Wheets Ag West Ve TGLMLA 


. 51 £. 42 ST., N. Y. C. Phone: MU. 2-5132 
BOSTON, MASS. 





EXPANDED METAL 
COMPANIES 






It's Wheeling Steel\! 
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Replacable meehanite skid shoes wif 
properly shaped lugs are said to ad 


substantially to the wearing life of the 


gases below ignition temperatures, evem 
within the proximity of the ribbow 
flame and deflected heat. 4 











nozzle and allow it to be dragged 
any suitable angle over the metal s 
faces to be cleaned. 


Insulating Materials 
THE EAGLE-PICHER SALES COMPANY 


The Insulation Division of The Eagle." 
Picher Sales Company, Cincinnati, Ohio 
has announced four new insulating ma-4 


terials. 


Eagle Swetchek, an insulation for minj- * 


mizing condensation, for use on cold 
water lines, water coolers and softeners, 
storage tanks, filters and condensers, is 
described as a prepared plastic coating 


exceptionally resistant to abrasion, and | 


black in color. 


Eagle Drycote, companion product to | 
Eagle Swetchek in combatting condensa- © 
tion, is a plastic coating, white in color, 7 


and packaged in dry form. When mixed 
with water and applied by trowel or 
hand application to any clean dry sur- 
face, Eagle Drycote becomes smooth 


and glossy white and sets into an ex | 
tremely hard surface. It is highly fires} 


proof. 
Eagle Hadesite is a fireproofing in- 


sulating cement for high-temperature | 
water Hadesite is 
troweled to a smooth hard finish of sal- | 
mon color and is used primarily for 4 
fireproofing structural steel, lining high} 
temperature ducts, firedoors, etc. Hade- | 


work. Mixed with 


site is used to temperatures to 1900° F. 


Eagle “43” Finishing Cement is used % 


for finishing interior insulation work 


where an extremely hard, smooth sur-— 


face is desired. It can also be painted 
and withstands temperatures to 800° F. 


Bunghole Light 
DAY-RAY PRODUCTS, INC. 

Day-Ray Products, Inc., South Pasa- 
dena, California, has announced a fluo- 
rescent light 1% inches in diameter for 
inspecting drums and barrels where 
bungholes are the only means of access. 
The lighting element is a regular fluores- 
cent bulb enclosed in a plastic housing 
which is insulated to make the light 
capable of prolonged burning under wa- 
ter. The light is provided with proper 
handle and conveniently long cord. 


Time-Program 
Potentiometer Controller 
THE BRISTOL COMPANY 

The Bristol Company, Waterbury 91, 
Connecticut, announces that time-pro- 
gram control is now available on its 
Model 431 Pyromaster potentiometer 
pyrometer, recently developed. 

These time-program controllers auto- 
matically regulate temperature, not 
necessarily at a fixed point, but rather 
carry it through a predetermined series 
of changing values. Blank metal cams 
with time and temperature graduations 
printed on the cam face enable the user 
to cut his own cams with a pair of tin 
snips. 

The controller can be any of the five 
air-operated types or several electric 
types of control manufactured by the 
company, and in ranges up to 3000° F. 
for thermocouple-type controllers and 
up to 3600° F. when used in connection 
with the company’s compensated radia- 
tion unit. 


Petroleum Refiner—V ol. 23, No. 10 









































































55> 


Eg fF ES 














mini- 


























cold ?. 
eners, 
nn - EIR EEE — 
~ ee + e i 
* ee é { 
“ a et tpn * 
in », ae \ 
ad i 
- 
nooth : I 
n €X i 
fire- ; } 
4? 3 { 
“ pom 
~ ek ey # ¢ 4 f | 
a > % es ¥ f 
‘\ * - * ~ i 
«\ i ; “dy — * i 
‘ Fi ; 1 
h % > rst # } P>, > age | 
¥ <& - ns 
ll ‘ ‘ ‘ 
¥ — ; 2 j 
'e Ba “he 4 

ai. a f # 
~ I 
sf = | 

. é ~ 
\4 “. | 
< Yr ¥ 
} 


fluo- 
r for 


= | FOR THE FIGHTER... ano ws pream: 


using 
lo 
be The fighter must have something to fight | example: rolls, mills and other essentials 
ropet_ ff foras well as something to fight with. Itis for the ferrous and non-ferrous industries 
industry’s task to back him with weapons _.. . highly specialized fabricated products 
today and tools tomorrow. for railroads, public utilities, the electronic 
; and construction industry and industry in 
genes yahe dorsie aap ons 9s general. For the daninl and process in- 
ies manufacturers in i pe efforts pan en diarygineeayd ins ag mor 
When the i Tent "’- equipment, even complete plant units. 
n the international reconstruction 


program begins, Blaw-Knox will supply Whatever your plans perhaps Blaw-Knox 
awide range of equipment to speed it. products and services can be useful to 
Blaw- Knox leads in many fields. For you. Letus discuss it at your convenience. A typical example of Blaw-Knox design and con- 


TA VO struction for the Chemical and Process Industry, 
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Rolls and Rolling Mill R Steel and Non-Ferrous Rolling Mills Steel and Alloy Castings 


NATIONAL ALLOY STEEL Oe POWER DIVISION, Prefabricated Piping Systems MARTINS FERRY DIVISION 
Heat and Corrosion-Resistant Alloy Castings Equi SION, Chemical 7 Bofors Anti-Aircraft Gun Mounts 
SPECIAL ORDNANCE DIVISION, i ission Towers W-KNOX SPRINKLER DIVISION, | 
Bofors Anti-Aircraft Gun Mounts and Mechanisms é yo Atomatie Spies and Dilaattyemes 
Five Blaw-Knox Plants have been awarded the Army-Navy “E” for war-production excellence 
A FEW VICTORY PRODUCTS 
4T-AIRCRAFT GUN MOUNTS GUN SLIDES LANDING © AERIAL BOMBS POWDER PLANTS es gg ws phase io Richie: ommeey 
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CAST ARMS ‘JOR TANKS a NAVAL CONSTRUCTION 


Wie 





All you have to do is sign and mail 
the coupon. You'll receive, without any 
expense whatsoever: 


1. An accurate metal protractor clearly 
marked, with angles reading in both di- 
rections and the straight side scaled in 
inches. 


2. The 40-page, pocket size Smooth-On 
handbook, showing how to make dozens 
of necessary repairs to plant equipment, 
pipe lines and structures with Smooth-On 
ron Cements. 170 diagrams. Clear, con- 
cise directions, Conveniently indexed. 


What the Handbook Shows 


This repair handbook shows how you 
ean SEAL CRACKS in casings or shells 
of pumps, heat exchangers and other 
process apparatus, valves, machinery 
castings, pipes, and pipe fittings, etc. 
- - » STOP LEAKS at seams, threaded 
or flanged joints, bolts, rivets, etc. 
- « « TIGHTEN loose screws, bolts, 
handles, pulls, fixtures, etc., on tools, 
utensils ... WATERPROOF wet cellars, 
concrete, brick or stone 

floors, walls, etc. 


You can obtain Smooth- 
On from your supply 
house or, if necessary, 
from us. And be sure 
to mail the coupon be- 
fore our limited supply 
of protractors is gone. 


Dept. 


! Smooth-On Manufacturing Co., 
) 57 570 Communipaw Avenue, 
| Jersey City 4, New Jersey 


Please send the FREE Protractor and 


Smooth-On Handbook. 
| Name 








j Address. 
1 0-44 


Do it with SMOOTH:ON 


The Iron Repair Cement of 1000 Uses 








x BUSINESS NOTES + 


General American Transportation 
Corporation, 135 South LaSalle Street, 
Chicago, has ap- 
pointed Thomas Mc- 
Lean Jasper techni- 
cal and research di- 
rector. For 18 years 
Jasper has been di- 
rector of research for 
A. O. Smith Cor- 
poration. A native of 
England, he is a 
graduate in science 
and engineering from 
University of Illinois 
and also studied at 
University of Wis- 
consin, In the first 
world war he served 
with the British as 
a major of artillery, after which he was 
assistant professor of mechanics at Uni- 
versity of Wisconsin, and associate pro- 
fessor of engineering materials and engi- 
neer of tests at University of Illinois for 
the fatigue of metals investigation under 
auspices of National Research Council. 
He is a member of ASME, ASM, API 
and ASTM, and has contributed to the 
literature on research and testing of 
materials. His work has included de- 
sign of heavy welded pressure vessels, 
collapse of cylinders, stresses due to 
welding, and the collaboration associated 
with development and welding of heavy 
plates and special steels. 


T. McL. Jasper 


J. B. Beard Company, Shreveport, 
Louisiana, has added Clayton D. Berry 
to its staff at metal- 
lurgist in charge of 
heat treatment devel- 
opment and proce- 
dure in the steel 
foundry division. 
Clayton is a gradu- 
ate of Marquette 
University (bachelor 
of science in chemi- 
cal engineering) and 
of University of 
Wisconsin (master 
of science in metal- 
lurgical engineering). 
He formerly was 
metallurgist for Siv- 
yer Steel Castings 
Company, Mil.vaukee, and previous to 
that was metallurgist in heat treatment 
for J. I. Case Company, Racine, Wis- 
consin. He has been active in the Ameri- 
can Foundrymen’s Association and other 
professional groups. 


C. D. Berry 


Worthington Pump and Machinery 
Corporation has appointed William J. 
Van Vleck manager of its Atlanta office, 
succeeding Edward Stauverman, re- 
signed. With the company since 1924, 
Van Vleck has been assistant manager 
at Philadelphia since 1938. 


Fairbanks Morse & Company, Chi- 
cago, has purchased physical assets, 
patents and trade marks of Pomona 
Pump Company, a division of Joshua 
Hendy Iron Works, Sunnyvale, Cali- 
fornia. Arnold G. Brown, former general 
manager of Pomona Pump Company, 
will become assistant manager of the 
pump division of Fairbanks Morse & 
Company, it was announced, and the 
change will not affect factory or sales 
personnel. Output of the acquired com- 


pany will augment rather than replace 
the line of pumps sold by the purchaser, — 
Plants at Pomona, California, and St. 

Louis, Missouri, were involved. 4 


The M. W. Kellogg Company, Jersey © 
City and New York, has opened a new? 
office in the Mellie Esperson Building = 
at Houston, with McCay in” 
charge. McCay has been associated with — 
the oil refining industry in the Gulf © 
Coast area for a number of years, and 
the announced purpose of the office is 
to “keep Gulf district refiners informed 
through close personal contact on signi- 
ficant trends and advances in the field, 
particularly with respect to the exten- 
sive postwar studies now being con- 
ducted by the company’s engineering 
division.” 


Westinghouse Electric Supply Com- 
pany has appointed C. M. Mackey man- 
ager of the Southwest District with of- 
fices at Dallas, transferring from Hous- 
ton where he has been branch manager 
since 1936. With Westinghouse since 
1917, Mackey has worked in Denver, El] 
Paso, Tulsa and Oklahoma City. 


National Tube Company announced 
acquisition October 1 of buildings and 
properties of Tubular Alloy Steel Corpo- 
ration at Gary, Indiana, the latter to be 
an operating division of the former. Both 
are subsidiaries of United States Steel 
Corporation. Tubular Alloy Steel Cor- 
poration was launched early in 1942 to 
increase production of seamless alloy- 
steel tubing for the war effort, and op- 
erated mechanical facilities and equip- 
ment owned by Defense Plant Corpora- 
tion, using plant site and buildings 
acquired from National Tube Company. 
The move does not change the existing 
arrangement with Defense Plant Corpo- 
ration which continues to hold title to 
the mechanical equipment. Leo J. Ma- 
son, vice president of Tubular Alloy 
Steel Corporation, will be in charge of 
the Tubular Alloy Steel Division and 
will retain headquarters at Gary. 


The Foxboro Company, Foxboro, 
Massachusetts, announces that Walter H. 
Ridley has joined its sales promotion 
department at the home office. Since 
graduation from Massachusetts Insti- 
tute of Technology in 1928, Ridley has 
been with manufacturers of textile ma- 
chinery as designer and sales engineer. 
For the past two years he has been with 
the Boston office of WPB. 


H. K. Porter Company, Inc., Pitts- 
burgh 22, has appointed Fred Grotts, 
president of Fort Pitt 
Steel Casting Com- 
pany, to additional 
duties as director of 
research and metal- 
lurgy for H. K. Por- 
ter Company, Inc., 
and its subsidiaries, 
including Fort Pitt 
Steel Casting Com- 
pany, Mt. Vernon | 
Car rg ee 
Company, J. P. 
vine Sihatartumnale 
Company, Porter 
Process Division, 


Quimby Pump Com- Fred Grotts 
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SE DETRICK “INSULATION ... PLASTIC or BLOCK 











No. 501. 125-pound 
American Standard R-S 
Butterfly Valve. De- 
clutching unit (patent 
applied for) permits 
operation of the valve 
with either the hand 
wheel or the positioner 
cylinder. 


15 to 900 psi 
for air, gas, steam, 
fiquids and semi-solids 














The R-S Butterfly Valve is controlled automati- 
cally by the line pressure and is actuated by the oil 
or hydraulic positioner cylinder attached to the 
valve. If the line pressure decreases, the valve 
vane slowly closes until the predetermined line 
pressure has been reached, at which time the 
valve vane automatically reopens. 

The dotted lines indicate the piping necessary 
to maintain a Constant upstream pressure. 

The use of an R-S Butterfly Valve as a main 
control valve provides unexcelled flow charac- 
teristics, sim t'ifies performance, prevents water 
hammer anu reduces maintenance. Operates for 
pressures between absolute and 900 pounds 
gauge. State your requirements and ask for 
Catalog No. 14-B. 








No. 529. 30-inch R-S Butterfly 
Valve with extension shaft for 
high pressure drops and heavy 
duty service. Only four to six 
revolutions of the handwheel 
are necessary for wedge-type 
closure. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street . Philadelphia 44, Pa. 





BUTTERFLY VALVES 








pany, and Porter-Blairsville Company 
Grotts will establish and head a tech. 
nical and engineering advisory service 
for customers on materials and specifj- 
cations, and direct new-product devel- 
opments. During World War 1, Grotts 
was metallurgical and chemical engineer 
with Curtiss Aeroplane & Motor Corpo- 
ration in charge of technical processes 
and was cited by each of the three Allied 
powers for his war service. Later he 
was foundry manager and technical su- 
pervisor for Caterpillar Tractor Com- 
pany; wheel plant superintendent for 
American Steel Foundries, and director 
of metallurgical activities for Hubbard 
Steel Foundry and Wheeling Mold & 
Foundry Divisions of Continental Roll 
& Steel Foundry Company. Under his 
direction, Fort Pitt Steel Casting Com- 
pany received the first award in the 
nation to an electric steel foundry by 
the Maritime Commission, the award 
being three times renewed. 


Ross Heater & Manufacturing Com- 
pany, 1419 West Avenue, Buffalo, New 
York, has established a direct factory 
office at 901 Citizens State Bank Build- 
ing, Houston 2, with John A. Coleman 
as manager. Following mechanical and 
chemical engineering study at Iowa 
State and Washington Universities, 
Coleman had 10 years experience with 
refineries before entering sales work in 
the Houston and Dallas areas 19 years 
ago. His work in the new connection 
will be sales-engineering on heat ex- 
changers, coolers, condensers and 
heaters. 


Jones & Laughlin Steel Corporation 
has advanced A. J. Hazlett from general 
manager of sales to vice president in 
charge of sales, to succeed L. M. Par- 
sons who resigned the latter position 
and also as director and member of the 
executive committee. J. W. Reavis has 
been elected a director. Hazlett has 
been with the company since 1938, and 
previously was connected with West 
Penn Steel Company and Eastern Roll- 
ing Mill Company. 


Milton Roy Pumps, 1300 East Mer- 
maid Avenue, Philadelphia, recently has 
appointed these representatives: W. K. 
Sims, 24 Commerce Street, Newark, for 
Northern New Jersey; George P. Scht- 
macher, 1120 Chester Avenue, Cleve- 
land, for Northeastern Ohio; J. J. Hein- 
rikson, 421 B.M.A. Building, Kansas 
City, for Western Missouri, Kansas, and 
Omaha, Nebraska, and Chas. Holz, 
The Industrial Equipment, Company, 
Charleston 23, for West Virginia. 


Tube Turns, Inc., Louisville, Ken- 
tucky, has appointed Chester Herndon 
its manager for the Mid-Continent area 
with headquarters in the Commerce 
Building, Houston. Herndon, a graduate 
of University of West Virginia, for- 
merly was associated with Hanlon- 
Waters, Inc., at Tulsa. At Houston he 
succeeds W. B. Whenthoff who has 
established a sales agency in Mexico 
City where he will represent Tube 
Turns and manufacturers of allied lines. 


Republic Flow Meters Company has 


transferred Merrill Berkley from Chi. 


cago headquarters to be its representa 
tive in Southern California with offices 
at 742 South Hill Street, Los Angeles 
14. A mechanical engineering graduate 
from California Institute of Technology; 
Berkley has been with the company 4 
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This man at the bench is not a Hero with 
medals and no glory awaits him when 
his job is done. 


Unseen and unsung, he is on the job every day, work- 
ing with hot glass, behind a fierce flame, with delicate 
fingers and skill, building one of the finest thermometers 
for his country’s needs. 


In your Post War Plans, tempera- 
ture will play a major role and 
you can be certain of ultimate 
results in your manufacturing 
processes, IF you give serious 
thought NOW to using only 
GOOD Thermometers. 





PALMER Thermometers give you: PALMER 

1... Precision and guaranteed accuracy; MERCURY ACTUATED 

2... Sturdiness and long service; SUPERIOR RECORDING 
THERMOMETER 


3...A bright RED column, so easy to see with ‘‘Red- 
Reading-Mercury.”’ 


Clip this ad as a reminder. (Catalog on request) 























its subsidiaries eight years on applica- 
tion engineering and field supervision 
of instruments and combustion and 
process controls, 


The Carborundum Company, Niagara 
Falls, New York, announces appoint- 
ment of F,. Jerome Tone, Jr., as vice 
president in charge of sales, succeeding 
Charles Knupfer, senior vice president, 
who has been assigned to special sales 
and executive activities. Tone previously 
was vice president in charge of Eastern 
sales for the company. 


Emery Industries, Inc., 4300 Carew 
Tower, Cincinnati 2, Ohio, has opened 
a branch sales office and warehouse at 
401 N. Broad Street, Philadelphia 8 
Pennsylvania, with M. Jay Veenstra as 
district chemical sales manager. 


The Kennedy Valve Manufacturing 
Company, Elmira, New York has ad- 
vanced Ties H. Marsh to vice presi- 
dent and sales manager. He has been 
with the company more than 25 years 
and has been sales manager since 1942, 


Maxim Silencer Company, Hartford, 
Connecticut, recently was awarded a 
second Army-Navy E. 


Luther Marsh, 49, field engineer for 
Taylor Instrument Companies at Tulsa, 
since 1925, died at Houston August 26. 
Born in Marshville, North Carolina, he 
was a graduate of University of North 
Carolina (Tau Beta Pi), after which he 
joined United States Bureau of Mines 
at Bartlesville where he experimented 
with solvent refining. He contributed a 
number of articles to the industry's 
literature and was co-author of “Hand- 
book of the Petroleum Industry.” 


Worthington Pump and Machinery 
Corporation, Harrison, New Jersey, has 
secured the services of C. W. Camp as 
consulting electrical engineer, to replace 
the late Harry Wood. Camp was with 
Crocker-Wheeler Electric Manufactur- 
ing Company 38 years and is a former 
executive member of the National Asso- 
ciation of Electrical Manufacturers. 


The Mathieson Alkali Works, 60 East 
42nd Street, New York 17, announces 
production of ammonia from a new plant 
at Lake Charles, Louisiana. Built by 
Defense Plant Corporation and operated 
under lease, the plant, which is one 0 
the two largest in the country producing 
ammonia from natural gas, is fully en- 
gaged in war production for high ex- 
plosives. After the war it is expected to 
produce fertilizers and anhydrous am- 
monia for refrigeration. In addition to 
ammonia, the company produces caustic 
soda, soda ash and synthetic salt cake 
at Lake Charles. Other manufacturing 
centers of the organization are at Ni- 


agara Fails, New York, and Saltville, . 


Virginia. The Niagara Falls plant was 
pioneer producer of synthetic ammonia 
in this country. 


National Carbon Company on Octo- 
ber 1 opened divisional offices at New 
York, Pittsburgh and Chicago, which 
with similar offices opened a few months 
ago at Atlanta, Dallas, Kansas City and 
San Francisco completes a new sales 
set up under which all company prod- 
ucts are to be handled nationally from 
seven district offices. F. W. Berdan 1 
manager at New York with G. A. Black- 
burn and A. B. Oatman as assistants. 
With the company since 1922, Berdan 
has been an executive of the company 
at New York since 1929, and Blackburn 
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Causes Expensive Replacements 


Here is a cross section of a se- 
verely corroded water cooled 
connecting rod of a large gas 
engine. This corrosion can be con- 


trolled with our Chrom Gluco- 
sates. 


This is but one of the many sub- 
aqueous corrosion problems that 
are solved by the Haering Tech- 
nical Staff. 


Let a Haering field engineer sur- 
vey your corrosion problems and 
submit recommendations without 


any obligation on your part. 


Write for ‘Scale and Corrosion 


Control in Aqueous Systems.” 


Visit our Booth No. 148 Natl. Chemical Expo- 
sition, Chicago Coliseum, Nov. 15 through 19. 


205 West Wacker Drive, Chicago 6, Illinois 


HAERING & CO. Inc. 


GENERAL OFFICES: 
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and Oatman have been with the com- 


A. -Hammond has been transferred 
from assistant general sales manager at 
Cleveland to manager at Pittsburgh, 
With the company since 1923, he for- 
merly was manager of the Carbon Prod- 
ducts Division at Chicago. F. S. Hagger. 
son, with the organization 7 years, and 
W. E. Herr, a sales executive since 1922, 
are assistant managers at Pittsburgh, 

A. Stewart, who has worked with 
the company in that territory since 1919, 
is manager at Chicago, with C. 
Christensen and W. L. Julian as assist. 
ants. They have been with the company 
20 and 15 years, respectively. 


The Pressed Steel 
Company, Wilkes- 
Barre, Pennsylvania, 
announces  appoint- 
ment of James A. 
Quaid as the com- 
pany’s district man- 
ager at Philadelphia, 
and will open offices 
in the Broad Street 
Station Building. 
Quaid formerly was 
sales engineer with 
Allegheny Ludlum 
Steel Corporation at 
Philadelphia. 





J. A. Quaid 


Pennsylvania Salt Manufacturing 
Company, Philadelphia, has organized 
an export department with John H, §, 
Barr as manager. Barr has been with the 
company 15 years in technical and sales 
capacities and recently made an ex- 
tended visit to Brazil and other Latin 
American countries in the course of a 
study the company has made of trade 
possibilities after the war. 


National Tube Company announces 
appointment of Louis W. Mason as 
assistant to its general manager of sales, 
with headquarters at Washington. 
Mason formerly was purchasing agent 
for Tubular Alloy Steel Corporation, 
Gary, Indiana. Both companies are sub- 
sidiaries of United States Steel Cor- 
poration. 


Tube Turns, Louisville, Kentucky, 
annc.nces that Wilbur E. Geiser has re- 
turned to his post as manager of its 
Philadelphia office, Broad Street Station 
Building, after eight months with the 
scheduling department of the War Pro- 
duction Board’s valve and fittings sec- 
tion at Washington. Geiser’s 15 years’ 
association with Tube Turns includes 
considerable shop experience as well as 
sales contacts. 


H. K. Porter Company, Inc., Pitts- 
burgh, has announced purchase of Fort 
Pitt Steel Casting Company, McKees- 
port, Pennsylvania. The latter will be 
operated as in the past under direction 
of Fred Grotts, who was president 0 
the company. 


Aluminum Company of America has 
announced appointment of three assist- 
ant general sales managers and four 
product managers. R. K. Davies will 
have charge of engineering sales de- 
velopment activities; R. B. McKee will 
be in charge of direct sales offices am 
direct selling, and Donovan Wilmot m 
charge of product manager activities 
and warehouse distribution, All the fore 
going are assistants under George J. 
Stanley, general sales manager. Henry 


L. Smith, Jr., formerly manager of cast © 
ing sales, has been made product mai” 


pany since 1936 and 1916, respectively, ~ 
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CAPTAIN 
PRODUCTS 


! Distributors of 


K-LO INSULATING BLOCKS COMPANION PRODUCTS: 


A new development in a molded insulating block CALAPOR LONG FIBRE INSULATING AND FINISH- 
which provides exceptionally high efficiency coupled v ING CEMENT the covering capacity of which is 46 


with unusual structural qualities and lightness in sq. ft. 1 in. thick per 100 pounds. 


W/ 
\i/ CALSEAL FIBRATED EMULSION for weatherproof- 


ing. Fewer pounds give greater coverage. 


weight. Applicable to temperatures up to 1600 de- 
grees. The K-Lo Insulating Block may be used as a 
structural medium and an insulation combined. \ f 


Available for immediate delivery from our Available for immediate delivery from our 
Houston factory. \ J Houston factory. 


NV 








(ALAPOR MANUFACTURING CO. 


Factory: 5521 Clinton Drive, Houston Texas 





Mice: Hibernia Building, New Orleans, La. 
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PUMP VALVES 


ARE BALL-GUIDED SPHERICAL VALVES. IN 
PRINCIPLE THEY ARE SIMILAR TO THE OLD 
BALL VALVE EXCEPT THAT THEY ARE LIGHT, 
BUOYANT AND PERFECTLY BALANCED. 


- » »« THIS BALL-GUIDED SPHERICAL VALVE 
ROTATES AND SWINGS: IT DOES NOT RESIST 
THE FLUID IN THE PUMP. 


+ « - GUIDED BY THE BALL STEM, THE VALVE 
CANNOT BIND IN ANY POSITION. FREE ACT- 
ING, IT RELEASES THE FLOW INSTANTLY AND 
SEALS THE FLOW INSTANTLY. 


. . + VALVE AND SEAT ARE 
INDIVIDUALLY GROUND: THEY 
ARE MATCHED AND LAPPED 
TOGETHER. ROTATING AND 
SWINGING, THEY CONTINUE 
TO LAP IN AS THEY WEAR. 


—CAGE, VALVE, AND SEAT. 
NO SPRINGS TO BREAK! NO 
CROSS-BARS IN THE SEAT. 


S THERE ARE ONLY THREE PARTS 


. » « NINE FACTORY STOCK METAL COMBI- 
NATIONS ARE AVAILABLE INCLUDING: SILI- 
CON BRONZE, CAST STEEL, NICKEL CHROME 
ALLOY IRON, NI-RESIST, STEEL, ALUMINUM 
BRONZE, STAINLESS STEEL, AND MONEL. 


. . » ROYAL CROWNS ARE MADE IN FIFTEEN 
SIZES FOR EITHER SCREW FIT OR PRESS FIT. 
WHEN ORDERING GIVE NAME, SPECIFICA- 
TIONS AND SERIAL NUMBER OF PUMP. 


Catalog Available 


MADSEN IRON WORKS 


HUNTINGTON PARK, CALIFORNIA 


Yap 
Gown 


~~ “ wth ( 


PUMP VALVES 





ager of sheet, to succeed Wilmot. Wiser 

rown, vice president of American 
Magnesium Corporation (subsidiary) 
has assumed additional duties as man- 
ager of sand and permanent-mold cast- 
ings, where he succeeds Smith. Hugo T. 
Wilder, district manager at Newark, 
New Jersey, becomes product manager 
for ingot, to succeed Davies. Roswell B. 
Whidden, Chicago district manager, has 
been made manager for tubing and ex- 
trusions, to succeed McKee. 


Carrier Corporation, Syracuse, New 
York, announces that Frederick W. 
Smith will join that organization No- 
vember 1, after 19 months as chief of 
the special equipment branch of the 
general industrial equipment division of 
the War Production Board. Before go- 
ing to Washington, Smith spent 16 years 
with Frigidaire Division of General Mo- 
tors Corporation, most recently as New 
England manager of the commercial- 
refrigeration and air-conditioning divi- 
sions of the company. 


Caterpillar Tractor Company, Peoria, 
Illinois, has named W. K. Cox assistant 
gerieral sales manager. 

Cox joined the company in 1928 as a 
special representative in logging sales 
and turned to industrial and general 
sales work in 1932. In 1936 he was as- 
signed to the advertising department and 
a year later returned to sales as assist- 
ant manager of the sales development 
division. He was named assistant sales 
manager of the eastern division in 
1941 and became manager of that divi- 
sion in 1943. William S. Ziegler, field 
representative for the company since 
1929, and assistant sales manager of the 
eastern division since early in 1944, has 
been named sales manager. F. D. Hab- 
erkorn, Texas and Oklahoma represent- 
ative, has become assistant sales man- 
ager of the eastern division. 


Westinghouse Electric & Manufac- 
turing Company has announced appoint- 
ment of J. H. Jewell as manager of the 
Industry Departments of the company. 
He has been with the company since 
1920 in sales activities in the East. 


Acetyl Peroxide 
Made Safe for Industry 


A process for making solutions of 
acetyl peroxide, which are safe to han- 
dle, has been developed by Buffalo 
Electro-Chemical Company, Buffalo, 
New York. 

This chemical, one of the most simple 
organic peroxides, has been the subject 
of many investigations for over 80 years. 
It was first prepared by Brodie in 1863 
who reacted barium peroxide with acetic 
anhydride in ether solution. Vanino, 
Clover, Richmond and others continued 
this work, and in 1909 Gambarjan suc- 
ceeded in preparing acetyl peroxide by 
reacting sodium peroxide with acetic 
anhydride. He studied the properties of 
acetyl peroxide and describes the prod- 
uct as highly explosive. Later on Kha- 
rasch describes acetyl peroxide as “an 
outstanding peroxide of great useful- 
ness,” but adds that it has to be “used 
on the spot (of manufacture) because 
of its sensitivity.” 

With developments in the production 
of synthetic plastics and elastomers in 
recent years, acetyl peroxide has again 
come to the foreground, as it was found 
to be one of the outstanding polymeriza- 
tion catalysts. Since 100 percent acetyl 
peroxide cannot be shipped, used, or 
even manufactured on a large scale, 





In Paris... 


..are still on the jobl 


Surviving the days of ruthless enemy occu — 
pation, Layne Wells and Pumps are still on 
the job! With the exception of some cases — 
of sabotage or wilful enemy destruction, | 
those Layne Wells and Pumps are still pro- 
ducing somewhere near 90,000,000 gallons of 
water daily. 


The Paris wells are 3,000 feet deep, with 
their corrosive proof, Layne built shutter 
screens set in the famed green sands forma- 
tion. They were installed in 1928-29 by 
Layne-France Company, one of Layne's many 
affiliated companies. The city officials of 
Paris, after thorough investiyation, selected 
Layne Wells and Pumps from a field of the 
keenest world-wide competition. Their confi- 
dence in the equipment has been more than 
justified. 

Today in liberated Paris, rebuilding is 
already under way, but little or no work will 
be required to keep Layne Wells and 
Pumps spinning merrily along and producing 
ample quantities of water. 

Layne Well Water Systems have also made 
great records in other war zones; Dakar, 
Tunis, Casa Blanca and London. They have 
long lasting quality that more than amply 
fits them for any peace-time need. 


For late literature, address Layne & 
Bowler, Inc., General Offices, Memphis 8, 
Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas * 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk 
Va. * Layne-Central Co., Memphis, Tenn. * 
Co., Mishawaka, Ind. * Layne- 

» Lake Charles, La. * Louisiana 

. * Layne-New York Co., 

e-Northwest Co., Mil- 

- Columbus, Chie 


.» Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada 


WELL WATER SYSTEMS | 
DEEP WELL PUMPS 
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to pressure, consequently is not broken down, 
crimped, corrugated, or otherwise injured, but 
remains intact to give a positive, effective seal. 


Sterling Spun Metallic gaskets are made with any 

inside or outside diameter, and any number of 

corrugations. They are available in plain or cor- 

This advanced manufacturing process gives Ster- rugated, single and double shell asbestos filled, 

ling gaskets new characteristics which further French and inverted French types. They can be 

| emphasize the fact that “Sterling Means Quality.” made of Steel, Armco Iron, Monel, Stainless Steel, 
Copper or Aluminum. 


The corrugations are spun into the metal by a 
Sterling developed process, thus eliminating any Sterling is prepared to supply all of your packing 
possibility of metal fatigue, which frequently oc- and gasket requirements with superior products, 
curs when gaskets are produced by stamping and engineered specifically for the service in which 
die methods. The asbestos filler is never subjected they will be used. 





STERLING PACKING & GASKET CO. q 


Incorporated 


Houston, Texas 


















































Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically self-lubricating, temporary loss of 
lubricart will not affect the life of the piston 
rings or the liners. 

Grit and scale become embedded in the 
plastic and do not scrape liner as with metal 
rings. te 
SHOCK RESISTANCE ... RESISTANCE TO 
ABRASION AND WEAR...HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: 
® Bushings © Bearings ® Electric Insulators 
® Wearing Rings in Centrifugal Pumps 
® And Many Other Products 

w 
ENGINEERS familiar with these excellent 
properties of Laminated Phenolic Plastics are 
daily finding more and more advantageous uses 
for them. 3s 
LARGEST STOCK of Tubing and most com- 
prehensive stock of Laminated Phenolic 
Rods and Sheets in the Southwest. 
& 
Proved by leading companies to give lower 
service cost per hour 
* 
QUICK DELIVERY ... WRITE FOR 
FOLDER AND PRICES 
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HOUSTON, TEXAS 











Buffalo Electro-Chemical Company car- 
ried out research to overcome these 
difficulties. The product now available is 
a 30-percent solution of acetyl peroxide 
in dimethylphthalate. This solution is a 
water-white, non-explosive liquid, im- 
mune to shock and impact. It represents 
a form of acetyl peroxide that is suitable 
for commercial purposes and that can be 
handled with ease and safety. 

Besides its value as a polymerization 
agent, other interesting applications in- 
clude its use as a germicide, a bleaching 
and oxidizing agent, and in vulcaniza- 
tion. It has possibilities in organic syn- 
theses as it is very reactive and offers a 
source of active oxygen in a non- 
aqueous medium. 

Solutions of acetyl peroxide can be 
supplied, at present, in research quanti- 
ties only. As soon as equipment can be 
installed, the product will be available in 
commercial quantities. 


Commercial Production of 
Silicone Fluids Announced 


Liquid silicones are in quantity pro- 
duction, it was announced recently by 
Dow Corning Corporation, Midland, 
Michigan. These new _ organo-silicon 
products have been available under the 
name of Dow Corning Fluids but their 
use has been restricted to a few applica- 
tions essential to the war effort. Recent 
expansion in production permits them 
to be offered for adaptation to any war 
use indicated by their unusual combina- 
tion of properties. 

Dow Corning Fluids are water white 
and are characterized by an extremely 
low rate of viscosity change with tem- 
perature, compared to petroleum oils of 
equivalent viscosity. They also have 
higher flash and fire points and a com- 
plete freedom from solvent or swelling 
effect on synthetic or natural rubber 
and on many kinds of plastics. They are 
not affected by oxygen under pressure 
at ordinary ranges of temperature. Since 
they are resistant to oxidizing solutions, 
mineral acids, salts and alkalies, they 
have proved to be highly useful as an 
impregnant for asbestos packing and 
gaskets in chemical pumps. 

Two series of Dow Corning Fluids are 
available depending upon the tempera- 
ture and viscosity range to be covered. 
Dow Corning Type 200 Fluids are use- 
ful down to —40° C. or up to 200° C. 
and include medium through very high 
viscosity liquid silicones. They are non- 
volatile and possess flash points in ex- 
cess of 600° F. They are not miscible 
with alcohol glycol, glycerin or lubricat- 
ing oil but will blend readily with most 
of the common organic solvents includ- 
ing light naphthas. 

For extremely low temperature uses, 
Dow Corning Type 500 Fluids include 
liquids ranging in viscosity from that of 





Three flat cars were put in service for moving a pressure tower from the plant of Tulsa Boiler & 
Machinery Company to its site in West Texas, where it will be part of synthetic rubber ingredient 
processing. The vessel measured 149 feet and 20 inches, width 13 feet 5% inches. 


water to medium viscosity fluids. They 
- all useful at temperatures down to 
—/70° C 















. and below. The very low vis- 


cosity fluids are distillable and have ap- 
preciable vapor pressures at room tem- 
perature but higher viscosity fluids in 
this series are non-volatile and useful 
up to 200° C. 








WANTED IMMEDIATELY 


First Class Assistant Chief Engineer 
Top Notch Designing Engineer 


New industry in Gulf Area has at- 
tractive opening for an experienced As- 
Sistant Chief Engineer who has a 
college degree and is capable of sched- 
uling, co-ordinating, and supervising 
general engineering and work of main- 
tenance crafts in all types of mainte- 
nance work. Oil refinery experience 
desirable. 

Designing Engineer must be capable 
of assuming responsibility of supervis- 
ing work of drafting unit, preparation 
of drawings, estimates, specifications 
and other duties connected with the 
design of equipment and plant facili- 
ties. Address: Box 30, c/o Petroleum 
Refiner, Houston, Texas. 
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International 
Efficient Lguipment 


FOR THE PETROLEUM 














SIDE ENTRANCE MIXERS 
PORTABLE & PERMANENT MIXERS 


KETTLES, AUTOCLAVES, DIGESTERS 
BLENDERS, PEBBLE & BALL MILLS 


INTERNATIONAL ENGINEERING INC 
DAYTON, OHIO 





















